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DISCUSSION OF METHOD 


Vaccination by mouth is not a new method. Pasteur (1880) 
showed that some immunity followed the feeding of anthrax spores 
to sheep, and that considerable resistance was shown by chickens 
fed with the cholera vibrio. This method was also used more 
than 30 years ago by Ehrlich (1891) for the production of antiricin 
and antiabrin in laboratory animals. Renewed interest has been 
brought about largely by the work of Besredka (1919 et 
seq.). He stressed the addition of bile as a necessary adjunct to 
certain of the bacilliary vaccines (typhoid, cholera), claiming that 
the eroding action of the bile upon the intestinal mucosa would bring 
about intimate contact of the ingested micro-organisms and the 
deeper-lying cells of the intestinal wall. This, he concluded, would 
render such cells able to withstand future invasion of living organisms, 
thus offereing an effective barrier against a generalized infection. 
Calmette (1923) questions the erosive action of the bile. He points 
out that the epithelium of the mucosa is never sufficiently intact 
to prevent the entrance of bacteria, and that, moreover, the gastric, 
biliary, and intestinal gland secretions must dissolve and digest 
large numbers of living and dead bacteria. He believes that the 
continuous or intermittent action of the products of this lysis may 
bring about immunity to certain species of bacteria which have be- 
come adapted to life in the digestive tract. Our own experiments 
lead us to believe that very large amounts of bile are necessary in 
order to bring about diarrhea or other readily observable patho- 
logical condition. The few sections made did not demonstrate 
erosion. In order to give to human beings, doses equivalent to 
those producing definite pathological conditions in the rabbit, 
amounts varying from 100 to 200 e. c. might have to be used. Per- 
haps even more than this would be required, provided the suscep- 
tibility were more or less the same. 

Besredka’s theory of local immunity is not new. Loeffler (1906), 
in working with mouse typhoid, expressed much the same view as 
did others following him. The theory of local immunity was sug- 
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gested to thesé early investigators largely because they could not 
demonstrate with any degree of constancy (and frequently not at all) 
certain antibodies (e. g., agglutinins, bacteriolysins, etc.) in the blood 
stream of the animals vaccinated by mouth. And yet these animals 
could resist infective doses of the particular organisms used. Loeffler 
(1906) believed that it was no doubt due to cellular action, either of 
the epithelial cells themselves, or of the leucocytes, which, he points 
out, are so abundant in the intestinal canal. 

Vaccination by the subcutaneous route against bacillary dysentery 
was attempted soon after the discovery of the causal organisms. It 
was found very early, however, that the reactions were extremely 
severe, especially with the Shiga type (Eberthella dysenteriae Shiga), 
death following in a few instances in man, and in many of the animals. 
Quite naturally, then, when it was shown that much larger doses of 
vaccines prepared from other organisms could be administered by 
mouth, vaccination by mouth was undertaken against bacillary 
dysentery. Zeitlin (1905) was not able to demonstrate agglutinins 
following the administration of the Shiga type (human). Hida and 
Toyoda (1907) showed antibody response following the ingestion of 
Shiga dysentery bacilli previously digested with pepsin and trypsin. 
Shiga (1908-9) used heat-killed organisms and succeeded in develop- 
ing some immunity. 

Chvostek (1908) used killed Shiga bacilli and demonstrated a 
small quantity of antitoxin in the blood of a part of the treated 
animals. 

Dopter (1908) fed mice definite amounts of dried dysentery organ- 
isms previously killed by heat and found that the mice developed a 
certain degree of immunity 10 to 12 days after administration of 
the first dose, but that this immunity did not appear to last beyond 
30 days. Later (1909) he used sensitized dysentery bacilli. The 
organisms were treated with immune serums; and, after agglutination 
had occurred, the precipitate was dried and used as the vaccine. By 
this method he found the immunity was of longer duration (four 
months), and no severe reactions followed. He did not consider that 
the method of administration of dysentery bacilli to man by mouth 


would be very practicable. 
Besredka (1919 et seq.) used both killed and living vaccines. He 


considered that the natural immunity of rabbits against typhoid and 
paratyphoid depended upon the integrity of the intestinal mucosa; 
so that when the intestinal mucosa is more or less denuded, the 
vaccine may come into close contact with the underlying cells and 
resistance be established. To bring about this erosion, Besredka 
administered ox bile in 8 to 10 ¢. c. amounts on the day prior to the 
ingestion of the vaccine. The bile was mixed with licorice powder 
in some instances. On the following morning the animals (kept 
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without food) were given a second dose of the ox bile, and 2 hours 
later the vaccine was administered per os by means of a small 


catheter. 
He attempted in the following way to show that the resistance 


resulting from this method of vaccination resided in the intestinal 
wall: 

Rabbits were prepared with bile and then given per os a sublethal 
dose of paratyphoid B bacilli (Salmonella schottmiilleri). The 
agglutinin titer and the other (protective) antibodies rose rapidly and 
reached their height at the twenty-fifth day. On that day the agglu- 
tinin titer varied from 1: 20,000 to 1: 80,000 (different animals). At 
the end of two months the agglutinins were found to be rapidly dimin- 
ishing. The ingestion at this time of a second dose of living bacteria 
plus bile did not result in a second increase in the agglutinins and pro- 
tective substances. On the contrary, the agglutinins two months 
later had dropped to 1: 200 and 1:400. Besredka assumed, therefore, 
that the first ingestion of the living bacteria produced an impermea- 
bility of the intestinal wall which prevented the living bacteria and 
their endotoxin given with the second dose from passing through into 
the general circulation and causing the formation of immune bodies. 
He believed that the immunity was more lasting if living bacilli were 
administered. Subsequent experiments enabled him to conclude that 
ox bile was not necessary in case of the dysentery bacilli of the Shiga 
type, since the organisms themselves exerted an erosive action upon 
the intestinal mucosa. 

Following the work of Besredka, a number of investigators again 
took up the problem of vaccination by mouth against various intes- 
tinal infections. The use of this method presented itself as a problem 
of importance, because Besredka’s advocacy of its use in human beings 
was followed very soon by the sale of vaccine “ pellets” for such pur- 
poses. These pellets consisted of the dried vaccine, and were to be 
administered with the bile “pills” in most cases. According to the 
reports so far received, the trials with this commercial “ bilivaccine”’ 
in foreign countries have been very successful. The results obtained, 
however, must be analyzed very critically before definite assertions 
are made as to the value of the treatment. 

Zingher and Soletsky (1920) attempted to verify: the work of 
Besredka in so far as it applied to animals. They experimented with 
Salmonella schottmiilleri. They concluded that no immunity was 
produced in rabbits prepared with ox bile, and fed living or dead 
paratyphoid B bacilli. No agglutinin production was noted in these 
rabbits. 

Kanai (1921) decided that a certain small degree of immunity was 
produced in rabbits by the oral administration of Eberthella dysenteriae 


Shiga. 
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Nicolle and Conseil (1922) submitted some evidence as to the 
efficiency of this method in man. Their experiments were conducted 
in Tunis. They point out the difficulties involved in determining 
the efficiency of dysentery vaccine administered by the oral route. 
Among other things the natives of this area are quite resistant to 
dysentery, due, so the investigators believe, to the consumption of 
polluted water in infancy; also, they found the virulence of the 
dysentery bacilli to be exiremely variable. They finally secured a 
virulent strain and performed the following experiment: Cultures 
were sterilized at 75° C., then doses of 100 thousand millions were 
administered on the same days, both of the subjects fasting before 
and after the ingestion of the vaccine. Two other subjects were 
held as controls. The same dose was repeated on the second, third, 
and fifth days. On the fifteenth and eighteenth days atter the last 
ingestion, the test doses of virulent bacilli were given (10 thousand 
millions of Shiga organisms). No illness occurred among the vacci- 
nated subjects. Their serum showed no agglutinating power, even 
after the test dose. The two controls contracted a definite dysentery. 
The Shiga bacillus was isolated from the stools. The administration 
of antidysenteric serum resulted in prompt alleviation of the 
symptoms. 

Anglade (1924) followed the procedure of Besredka in the vacci- 
nation of both the civil and military population of a garrison at 
Versailles in 1923. The vaccinations were made during an epidemic 
of Shiga and Hiss dysentery. Five hundred and forty-six persons 
were vaccinated, among whom there were 42 cases, or 7.7 per cent. 
Among the 586 nonvaccinated persons there were 253 cases, or 43 
per cent. 

Antonovsky (1924) also tried vaccination by mouth against an 
epidemic of dysentery in an asylum at Petrograd in 1923. The first 
case appeared July 13, and the vaccinations were begun July 31 and 
completed August 3. The total number of persons in the asylum was 
2,768, one thousand of whom were vaccinated. At the end of Sep- 
tember there had occurred 12 cases among the vaccinated, or 1.2 
per cent, and 56 cases among the unvaccinated, or 3.1 per cent. Of 
the. 12 cases occurring among the vaccinated, 9 came down during the 
first 10 days after the vaccination. 

Lesbre and Verdeau (1924) found that the immunity was rather 
slow to appear when this method was used (rabbits). Their best 
results, and these were rather poor, were obtained when the final 
test dose was given 40 days after the last dose of vaccine. 

Pascal (1924) reported upon a Flexner dysentery epidemic at a 
departmental insane asylum at Chalons-sur-Marne, in 1923 and 1924. 
He used the oral route for vaccination of 399 occupants out of a total 
of 410. Among the 399 vaccinated, only 3 cases occurred (0.7 per 
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cent). In 1923, out of a total of 256 occupants, none vaccinated, 
there were 65 cases (25.3 per cent). He does not say whether or not 
the occupants were in some cases the same persons in both years. 

Gauthier (1924) tried vaccination against dysentery by the oral 
route among the Greek refugees. No infection was known to have 
occurred among the 29,880 persons vaccinated, although the disease 
continued to prevail among the unvaccinated groups. Agglutinins 
in high titer were found in the serum of those who had ingested the 
vaccine. 

EXPERIMANTAL DATA 


- Technique.—In the first five experiments a No. 7 silk thread zebra 

catheter was used for the administration of the vaccine. In the sub- 
sequent experiments we used a small wooden mouth gag with a central 
opening through which a pipette or a syringe without needle was 
inserted. The animals swallow the fluid readily and the method is 
very rapid. No food was given for 18 hours prior to the administra- 
tion of the vaccine. 
In all of the later experiments young cultures were used, that is, 
those not over six hours old. The mortality was thus lessened. The 
majority of 18 to 24 hour cultures (solid media) of the Shiga type are 
toxic. The organisms were grown on 1 per cent glucose agar in Blake 
bottles, taken up in 0.85 per cent sodium chloride solution, killed by 
heat at 56° C. for 10 minutes, or 60° C. for 1 hour, or by 0.5 per cent 
phenol, then diluted to a definite turbidity with the aid of the nephelo- 
meter. The various doses and various methods of killing the cul- 
tures were used in order to give as many organisms as possible with 
Jeast danger. As an initial dose (Shiga type) for intravenous or sub- 
cutaneous vaccination, 20,000,000 organisms were found to be fairly 
safe and 100 to 200 times this dose for the per os vaccination. Actual 
count of the organisms was not made in any case. Counts pre- 
viously made enabled us to assume that at least 2,000,000,000 organ- 
isms were present in each cubic centimeter of a suspension having a 
turbidity of 1,000 parts per million. 

The toxicity of the cultures is variable, due to unknown condi- 
tions. Using the same medium, strain, temperature, and period of 
incubation, differences still occur. In increasing the subsequent doses, 
care is therefore necessary. At times we have been able to double 
and triple the initial dose without great loss of our test animals; at 
other times heavy losses resulted. Variation in animal resistance 
is, of course, one factor. In the experiments now under way, 
dried organisms are being used, since we have found that in the 
dried condition the toxicity does not vary in any marked degree 
if the material is kept in a dry, cold atmosphere (desiccator over 
sulphuric acid, temperature not over 15° C.). 
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Ten experiments are summarized in Tables 1 to 5. More have been 
performed, but the virulence of the living cultures is variable, as is 
well known by all workers on bacillary dysentery. This has necessi- 
tated the repetition of a number of tests, since in most cases the test 
dose of living culture was given intravenously. Only those tests in 
which all of the control animals (3 to 6 in each test) died are included 
in this report. In those cases in which the test dose was given by 
mouth, we could regard it as a fourth vaccinating dose and repeat the 
living culture in greater concentration or by the intravenous route. 

In some of the experiments the vaccinating doses were given on 3 
successive days, with a 7 to 10 day interval, followed by three more 
daily doses, then the test dose 10 to 18 days later. In the majority of 
the experiments, however, the usual three doses were given one week 
apart, with the test dose 10 to 15 days after the last ingestion. In 
some cases the bile was given the day before, in others just a few 
minutes prior to the ingestion of the culture; and in some of the later 
experiments no bile at all was used, since as good results seemed to 
be obtained without the bile and the fatalities were slightly reduced. 

A few experiments have been conducted with the Flexner type 
(Eberthella paradysenteriae). Not enough work has been done to make 
certain of more than one thing: Very much larger doses can be used 
than would be considered safe in case of the Shiga type. Very young 
rabbits are sometimes sensitive to amounts of 2 c. c. of a heat-killed 
saline suspension of Flexner type organisms standardized to a tur- 
bidity of 1,000 parts per million. Full-grown animals may safely be 
given 5 to 10 c. c. of such a suspension, provided young cultures (4 
to6 hours) are used. It is no easier to determine the test dose in case 
of this type than it is with the Shiga type; consequently large num- 
bers of animals must be used if the results are to be considered trust- 
worthy. In either case the lethal dose must be large enough to 
insure significant results in spite of animal and cultural variability, 
and yet not so large as to involve the question of death being due to 
toxicity. Under certain conditions the Flexner type is capable of 
producing toxin also; hence a vaccine for human use should be 
tested first on animals. 
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TaBLe 1.—The protection afforded by three different methods of vaccination. The 
protection percentage is based upon the actual number of animals surviving all 
three vaccinating doses and receiving the test dose of living organisms 


Vaccinated Vaccinated 
Vaccinated by mouth intravenously subcutaneously 

Number Number 

Number of rabbits re- | Percent | ofrabbits | Percent | ofrabbits | Per cent 

ceiving test dose survival | receiving | survival | receiving | survival 
test dose test dose 

13 30 4 9 4 75 

ll 63 3 66 4 75 

8 75 4 75 6 83 

9 55 3 66 5 100 

12 66 5 40 4 50 

14 50 4 25 5 60 

13 61 5 40 4 50 

Total animals_. 106 |............ 


While the greatest protection is shown by vacination by the sub- 
cutaneous route, 57 per cent is very encouraging for the oral method 
of vaccination. All of these experiments, as already stated, were 
performed with Eberthella dysenteriae Shiga; and from our knowledge 
of the action of test doses of living bacilli we must assume that at 
least some of the protection afforded is in the nature of resistance to 
the toxin injected with the organisms or subsequently liberated. In 
other words, when immunization occurs, some antitoxin is formed. 
Death does not occur rapidly in rabbits when living organisms are 
injected, unless enormous doses are used, and in the latter case the 
deaths are in a large proportion of cases due to the toxin injected, as 
can readily be shown at autopsy. 

Tasie 2.—The protection afforded by vaccination by mouth, with beef bile and 


without beef bile. The protection percentage is based upon the actual number 
of animals surviving all of the vaccinating doses and receiving the test dose of 


living organisms . 
With bile Without bile 

: Per cent Number Per cent 

Number of rabbits survival of rabbits . Survival 
3 66 

15 
ll 45 5 20 
8 37 6 50 
10 30 5 60 

3 33 5 100 
4 50 5 | 60 

Average protection_- BA: | 59 


Table 2 indicates that the advantage lies with the organisms alone 
without bile. It is hardly fair, however, to compare the results in 
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the case of 29 animals with the results using 63. Yet, even con- 
sidering that there is practically no difference in the protection 
obtained, since greater risk is involved when the beef bile is used, it 
may be concluded that beef bile can be eliminated without disadvant- 


age. 
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Tasie 3.—The danger involved in the three methods of vaccination. The total 
number of animals receiving the first dose of vaccine, with the fatalities resulting 
from this initial dose, is shown in each case 


By mouth Intravenously Subcutaneously 
Number of | Number of | Number of |Number of | Number of |Number of 
rabbits deaths rabbits deaths rabbits deaths 

5 1 6 6 6 6 
ll 4 3 
15 0 6 2 6 2 

8 1 6 5 6 5 
16 4 3 3 3 1 
16 5 6 4 6 4 
16 9 6 2 6 0 
M4 4 6 3 6 1 
16 7 6 3 6 3 
16 5 6 0 6 0 

133 40 54 31 | 51 22 
Per cent fatality ..30 | 57 | | 43 


In Table 3 it is shown that the greatest danger folloys the use of 
the intravenous method, as would naturally be expected because of 
the toxin content of the vaccine. There is no great difference be- 
tween the subcutaneous and per os methods; but the advantage is 
in favor of the per os method, and this advantage appears still greater 
when consideration is taken of the very much larger doses which 
with safety may be given by this method. 


TaBLe 4.—Comparison of the danger involved in per os vaccination with and with- 


out beef bile. The total number of animals receiving the first dose of vaccine, 
with the fatalities resulting from this initial dose, is shown in both cases 

With bile Withcut bile 
Number of | Number of || Number of Number of 
rabbits deaths rabbits deaths 

5 

6 

9 

fk 6 1 
10 3 6 | 3 

6 4 
8 4 6 | 1 
10 6 6 1 

16 
115 48 ae 

Percent fatalities. 42 | 34 
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There is not must difference in percentage fatality shown in Table 
4 between the vaccination by mouth after preparation by means of 
bile and without the bile. The slight difference is, however, in favor 
of vaccine without bile. Certain samples of beef bile are in themselves 
toxic to rabbits in the same doses previously proved to be satisfactory, 
using other lots. Besredka does not consider that the bile is neces- 
sary in case of the Shiga type, since this organism alone is known to 
produce injury in the large intestine. 


SUMMARY 


(1) It is pointed out that the method of vaccination by mouth is 
not new. It was used more than 19 years ago in an effort to produce 
immunity to the Shiga type of bacillary dysentery. Renewed 
interest in the problem followed Besredka’s experiments, in which he 
introduced the use of beef bile as an erosive agent, preparing the way 
for the entrance of the subsequently ingested bacilli into the deeper 
lying cells of the mucosa which he considered responsible for the local 
immunity. 

(2) A brief review of some of the early work is given, and also of 
the work done since Besredka’s experiments, including a few of the 
experiments (foreign) on man. These experiments are somewhat 
contradictory in that at least a part of the animal experiments do not 
seem to confirm the work of Besredka, while all of the human experi- 
ments favor this method of vaccination. The human experiments 
are, however, too few in number to warrant definite conclusions. 

(3) The author’s experiments with rabbits (detailed in Tables 
1 to 4) show that the greatest protection (70 per cent) was afforded 
by the subcutaneous method, but that a fair degree of protection (57 
per cent) resulted from the vaccination by mouth, and that there 
was much less danger involved in the use of the latter method. 
Beef bile is shown not to be necessary in vaccinating by mouth 
against the Shiga type of bacillary dysentery. 


CONCLUSIONS 


While the method of vaccinating by mouth against the Shiga 
type of bacillary dysentery should still be considered in the experi- 
mental stage, two facts are evident: 

(1) The danger and discomfort are too great to recommend the 
use of the subcutaneous method of vaccination against the Shiga 
type of infection. 

(2) Since vaccines can be so prepared that no danger nor discomfort 
follows their ingestion, and since at least some immunity is shown to 
follow such procedure, vaccination by mouth is apparently worthy of 


further trial. 
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STUDIES ON OXIDATION-REDUCTION 


Vil. A STUDY OF DICHLORO SUBSTITUTION PRODUCTS OF PHENOL 
INDOPHENOL 


By H. D. Gisss, Senior Chemist, BARNETT COHEN, Chemist, Hygienic Laboratory, United States Public 
Health Service, and R. K. CANNAN, Biochemist, University College, London 


Introduction 


In this paper are presented electrometric data on a series of sub- 
stituted dichloro indophenols which possess properties of possible 
value in the colorimetric estimation of oxidation-reduction levels. 
Like the dibromo compounds reported in Paper VI (Reprint No. 
915), the dichloro compounds retain their brilliant blue color in 
mildly acid solutions and are also among the more stable of the 
indophenols. Moreover, the dichloro compounds are easy to-prepare 
and purify for use. 


Description of Preparations 


The seven preparations investigated in this paper are— 
No. 1 (Lab. No. 11)—Phenol indo 2, 6-dichloropheno!: 


Cl 

Cl 
No. 2 (Lab. No. 11a)—Leuco derivative of No. 1: 
Cl 
H N SoH 

No. 3 (Lab. No. 12)—-o-Cresol indo 2, 6-dichlorophenol: 
CH, 


Cl Z 
N 
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No. 4 (Lab. No. 12a)—Leuco derivative of No. 3: 
CH, 


No. 5 (Lab. No. 3a)—Leuco m-cresol indo 2, 6-dichiorophenol: 


cl 
H 
Cl 


No. 6 (Lab. No. 14)—o-Chlorophenol indo 2, 6-dichlorophenol: 


Cl Cl 
Cl 


No. 7 (Lab. No. 15)—1-Naphthol-2-sodium sulphonate indo 2, 
6-dichlorophenol (Schiffer’s salt indo-2, 6-dichlorophenol) : 


These will be described briefly, a more complete discussion of the 
history, chemistry, preparation, and uses of the indophenols being 
reserved for a future communication. 

They were all made by the interaction in alkaline solution of 2, 
6-dichloroquinonechloroimide with (No. 1) phenol; (No. 3) o-cresol; 
(No. 5) m-cresol; (No. 6) o-chlorophenol; and (No. 7) 1-naphthol-2- 
sodium sulphonate (Schiiffer’s salt). Nos. 2 and 4 were obtained 
by the reduction of Nos. 1 and 3, respectively. 

The sodium salts of these indophenols were repeatedly purified nes 
solution in water and salting out with sodium chloride. The leuco 
derivatives were purified by crystallization from dilute ethanol or 
methanol. Analyses of the compounds are given in Sable 1 (at the 
end of the paper). 

From the method of purification of the sodium salts of the indo- 
phenols, by salting from solution with sodium chloride, some salt 
always appears in the purified product. Since this impurity is of no 
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disadvantage in the employment of the compounds, the method 
affords the simplest procedure for purification. 

The drying of the preparations, since most of them are sensitive 
to heat, was done at room temperature in a vacuum desiccator with 
soda lime, and often required weeks. For analytical purposes, the 
moisture was determined by drying in a Schmiedeberg vacuum 
apparatus at 100°. 

The titanium trichloride titration of many of the compounds leaves 
much to be desired. In some cases the per cent purity by calcula- 
tion from the analytical data is checked by the titanium trichloride 
method. In the majority of the compounds the latter method 
proved quite unsatisfactory, and in such cases we regard the calcu- 
lated purity as the more accurate. The titanium reduction method 
can not be applied uniformly to all these compounds, but must be 
modified in certain details for each preparation investigated. 

The amounts of sodium chloride and of sodium indophenol are 
calculated from the determinations of sodium and moisture by the 
method of indirect analysis as follows: The mixture analyzed con- 
sists of water, NaCl and Naindophenol. Then 


100% —% moisture =per cent NaCl+per cent Na indophenol, or 
a = x y 


NaCl (molar wt.) 
ndophenol (molar wt.)’ 


If we let m= Nai 


then z+my =), where b is the percentage of NaCl equivalent to the 
total Na analytically determined. Solving the above equations 
gives 


The purity of the compounds =100% — NaCl—moisture, except 
in the case of compound No. 4, which is considered to contain 1 mol. 
of water of crystallization. The chlorine in organic combination is 
the difference between the total chlorine and that in the sodium 
chloride. 

The leuco compounds yielded almost ideal analytical results; and 
electrometric measurements upon them would have been highly 
desirable. With one exception, however, they were too difficult to 
handle, owing to their very low rate of solution, even in the alkaline, 
de-aerated buffers. Attempts to form the more readily soluble 
sodium salts by mixing with the calculated amounts of de-aerated 
NaOH resulted apparently in a partial decomposition. 


Oxidation-Reduction Electrode Measurements 


The electrode potential measurements were made with the equip- 
ment described in previous articles of this series, and the procedure 
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followed was essentially the same as that used with the other indo- 
phenols discussed in Papers III, V, and VI. The buffer solutions 
employed in the present measurements at constant hydrion con- 
centration had the same compositions as those described in Paper 
V, Table 1. They were measured with the hydrogen electrode in a 
dilution of 50 c. c. buffer to 5 c. c. water, this being a first approxi- 
mation to the pH of the dilution of 50 c. c. buffer to 5 c. c. aqueous 
dye solution! actually used in the oxidation-reduction electrode 
measurements. 

The method of titration was used in determining the potential 
(’,) characteristic of a 1:1 mixture of oxidant and reductant at 
constant hydrion concentration. With leuco indigo disulphonate as 
a reducing agent, this method gave uniform results in the titration 
of the oxidized form of the compounds studied (see tables at the end 
of this paper). On the other hand, the titrations of the leuco deriv- _ 
atives with ferricyanide as oxidizing agent were far from satisfac- 
tory. Only one of these compounds, leuco phenol indo 2,6-dichloro- 
phenol yielded stable and consistent electrode potentials. (See Table 
4.) The leuco derivatives of the o-cresol and m-cresol substitution 
compounds behaved unsatisfactorily toward the electrode and were 
discarded. 

The measurements of E’, at different pH levels were carried through 
without difficulty except at each limit of the pH range studied. At 
the acid limit (near pH 5) the indophenols tend to precipitate; and 
at the alkaline limit (near pH 11) there is a drift in the electrode 
potentials to the negative side as if decomposition were occurring. 
The latter drift was least evident in the case of the simple phenol 
indo 2,6-dichlorophenol and greatest in the case of the o-chlorophenol 
derivative. 

The electrode equation relating electrode potential to hydrion con- 
centration (the derivation of which has been described in Paper III) is 


—E, — 0.03006 log + 0.08006 log [ + + | 


Here, E, is the observed potential, and E, is the potential when 


{[H*]=1 and the ratio cae [S,] is the concentration of total 


reductant, and [S,] the concentration of total oxidant. K, is the 
acid dissociation constant of the oxidant, K, is the dissociation con- 


1 The concentration of the dye solution was in all cases less than 0.006, molar, while that of the buffers 
was about 0.1 molar. 
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stant of the hydrogen in the reductant to which K, applies in the 
oxidant, and K, is the dissociation constant of the phenolic ‘group 
created by reduction. 

- The data reported here and plotted in Figure 1 are given for the 
systems containing oxidant and reductant in equal proportions, i. e., 


when a 1. In other words, when this ratio is unity in equation 


(1), E, is termed E’,. 


In Figure 1 the experimentally determined points are appropriately 
marked, whereas the curves show the values calculated by means of 


+5 
a 2,6-Dichloro-indophenols 
ot, Relation of E, to pH 
Substituent 
\\ t-Naphthol, 2- Sulphonate 
pe x Phenol 
Ortho-chlor 
+3 
7 
+2 
+] 
0 
=I 
3d pH 5 
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equation (1). ;The_curves are extended as broken lines in the 
extremes of acidity and alkalinity where the experimental values 
are uncertain, for the reasons already indicated. The centers of 
inflection of these curves were found as previously described and are 
indicated by arrows. 

It will be recalled that the acid dissociation constants, K,, of the 
oxidants in the simple indophenols were determined colorimetrically 
by the method of Salm. These were in good agreement with the 
corresponding values found by the graphic method. However, in 
the 2,6-dichloro indophenols the method of Salm gave rather uncer- 
tain values for K,. Thus, in the phenol compound it was found that 
very dilute solutions gave a pK, value of 5.5, and more concentrated 
solutions gave a value nearer 5.8. The presence of a slight water- 
insoluble residue suggests the possibility of the interference by the 
color of an impurity. Moreover, the disparity in intensities of the 
acid and alkaline colors prevents good colorimetric comparisons, and 
the tendency of the dihalogenated indophenols to precipitate in acid 
solution introduces a further difficulty. 

In this connection, the following comparison is of interest: 


Indo 2,6-dichlorophenol Series: Comparison of initial and final pK estimates 


Com- 
Substituent PKo PK, 
0. 
5. 5-5. 85 6.94 10. 10 
8. 


In this table, pK =log LS The initial pK, values were determined 


colorimetrically as described; and the initial pK, and pK, values 
were obtained graphically from the chart of the experimental data. 
The final pK values listed are those which when used in the type 
equation (1) give the nearest approximation to the experimental 
values found for E’,. 

It is seen that the initial pK, values are uncertain and in some cases 
diverge considerably from the final values. On the other hand, the 
agreement between initial and final vorme for pK, and pK, is in most 
cases very good. 

Inspection of Figure 1 discloses the present E’, : pH curves to be 
of the same general form as those of the other indophenols reported 
from this laboratory. It will be noted that the curves for the phenol 
and o-chlorophenol derivatives are identical in the acid region down 
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to about pH 7.0, and that the o-chlorophenol curve then diverges to 
more positive potentials as the alkalinity is increased. 

Additional evidence on the effects of substitution in the indophenol 
nucleus is furnished by the present study. The following tabulation 
brings out certain interesting comparisons: 


Comparison of the constants found in the simple indophenols and the indo 2,6-dichlo- 


rophenol series 
Eo pKo pKr pKa 
Simple indophenols 
Substituent: 
ee 0. 649 8.1 9.4 10.6 
663 7.0 8.4 10.3 
616 8.4 9.5 10.9 
1-Naphthol, 2-sulp RETESET O44 8. 68 9.10 10. 70 
Indo 2,6-dichlorophenols 
Substituent 
639 5.5 7.10 10. 43 
1- 563 6.1 7.45 9. 


In this tabulation we may regard the values of E, as an approximate 
index of the relative position of the various systems to each other. 
It will be noted that the dichloro series is, in general, more positive 
than the simple indophenol series to the extent of about 10 to 20 
millivolts. This was already pointed out in Paper V for the dibrome 
compounds. The introduction of a naphthol-sulphonie acid group in 
the molecule shifts each system 0.1 volt to the negative side of the 
phenol system. (See also Fig. 1.) In the simple indophenol series, 
the addition of a methyl group produces a system more negative by 
0.033 v., and such a substitution in the dichloro series results in a 
system 0.029 v. more negative. Substitution of o-chlor in the simple 
indophenol produces a definite positive shift, but this is not apparent 
in the dichloro indophenol. 

Most of the relative shifts in the acid dissociation constants as a 
result of substitution are different in direction and in magnitude 
in the two series. A certain uniformity may be pictured in each 
of the series, but no simple consistent theory seems to account for 
all of them. The differences found are of such a magnitude as 
hardly to be accounted for by an effect of possible impurities. The 
difficulty of interpretation incident to possible effects of tautomerism 
has already been discussed in the last paper. 


A Selection of Indophenols as Oxidation-Reduction Indicators 


The main reason for studying the indo 2,6-dichlorophenols and 
presenting the complete and detailed data lies in the fact that their 
characteristics make them useful as indicators of oxidation-reduction 
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intensity in biological systems within physiological ranges of hydrion 
concentration. This was predicted from the data presented in earlier 
papers from this laboratory. Certain qualitative observations on the 
utility of phenol indo 2,6-dibromophenol were reported in Paper 
VI, and these have been confirmed and amplified by other workers 
to whom samples of the indicator were furnished (Voegtlin, Johnson, 
and Dyer, 1924). The analogous 2,6-dichloro compound is more 
readily made in pure form and has the same desirable properties 
so that it should prove a useful substitute. 

We have, to date, presented more or less complete data on 26 
different indophenols. These represent different degrees of desira- 
bility as oxidation-reduction indicators. Some are poorly soluble, 
some are difficult or nearly impossible to purify, and some are rela- 
tively unstable. It seems desirable now to select from this list those 
indophenols that appear to be most suitable as oxidation-reduction 
indicators in physiological systems under certain restricted conditions 
that require brief diseussion. 

(1) Hydrion concentration.—The important controlling effect of 
pH on the oxidation-reduction equilibria of the indophenols has 
been repeatedly stressed. In Paper VI we have shown how the 
E’,: pH curves of some of them cross and recross each other as the 
pH changes, so that now one system and now another becomes more 
positive—that is, the pH must be specified and fairly rigidly main- 
tained if relative oxidation-reduction intensities when measured are 
to have any significance. For purposes of exposition, we have arbi- 
trarily selected pH 7.0 as the hydrion concentration at which the 
various indophenols are to be compared. A similar system can be 
worked out for any other pH from our published data. 

(2) Color changes of the indophenols.—These compounds show two 
kinds of color change. One is the ordinary acid-base indicator 
change—a rather pale reddish color in acid and an intense blue in 
alkaline ranges. The other is the oxidation-reduction change from 
the color of the oxidant (red or blue) to that of the reductant (prac- 
tically colorless). This is the color change in which we are now 
interested. Electrometrically, this change can be measured from 
0 to 100 per cent transformation, but visually only within a small 
range (near the zone of complete decolorization) can the degree of 
transformation be differentiated sufficiently well for colorimetric 
comparison. In solutions of a concentration around 0.001 molar, we 
hive found the eye readily able to pick out color distinctions in the 
zone between 70 and 95 per cent reduction (decolorization). These 
limits may be extended somewhat by the use of colorimeters and of 
more dilute indicator solutions. 
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This imposes a rather heavy handicap, since more compounds will 
be required to cover a given range of reduction potential than would 
be necessary if visual perception of decoloration were more effective. 

(3) Stability of the indophenols.—We have pointed out that these 
compounds are in some cases not very stable. In general, they 
should not be exposed to extremes of acidity or alkalinity, to elevated 
temperatures, or to unrestricted contact with air. Solutions of these 
compounds also appear to be rapidly affected by strong sunlight. 

The table below gives a useful survey of the selected indophenols. 
The electrode potentials listed after each compound were calculated 
for pH 7.0 and are not applicable for any other hydrion concentration. 
The compounds marked with an asterisk (*) are least desirable, 
because of poor solubility or low stability, but they cover ranges not 
covered by other compounds. 


Some selected indophenols: Electrode potentials at pH 7.0 at 50, 70, and 95 per cent 


reduction 
Ep (at per cent reduction 
indicated) 
Indophenol 
70 per 95 per 
cent (E’.)| cent cent 

1-Naphthol, 2-sulphonate indo 2, 6-dichlorophenol f ...................---- +0. 1186 0. 1075 0. 0767 
1-Naphthol, 2-sulphonate indophenol +. 1230 .119 . O811 
*Thymol indophenol and *carvacrol indophenol - --............-.--------- +. 1713 . 1602 . 1294 
+. 1806 1695 . 1387 
o-Cresol indo henol +. 1947 . 1836 . 1528 
Phenol indo 2, 6-dichloropheno} ¢ and the dibromo compound. --........- +. 2169 . 2058 . 1750 
o-C blorophenol +. 2191 2080 . 1772 
o-Bromo phenol indophenol +. 2306 2195 . 1887 
+. 2475 . 2364 . 2056 


+ The percentage reduction curves of these compounds are shown in Figure 3. 
*Of low stability or solubility. 

In Figure 2 we have plotted the curves for five of the compounds, 
the curves being shaded in the zone 70-95 per cent reduction. The 
above table and the chart make clear the limitations to which we 
have alluded. 

In biochemical application, one indophenol from each extreme of 
the limited potential scale may be used in preliminary work. If 
there then appears need for determining the potential more definitely, 
the other intermediate indophenols may be applied. It should be 
emphasized that we have left out of consideration a variety of 
factors (such as incidental presence of air, colloids, catalysts, etc.), 
that in any particular experiment might produce conditions of a 
peculiar nature and results that would have to be interpreted with 
caution. Our present discussion has dealt only with simple, genoral - 
aspects of the use of the indophenols as indicators of oxidation- 
reduction. 
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Percent Reduction Curves 


of some selected Indobhenols 


+.25 
+.20 
+15 
+16 
E, 
25 50 70 95 
Fercent Reduction 
Fig. 2 
Summary 


Complete data are presented on the equilibrium potentials found 
with mixtures of oxidant and reductant of the following indophenols: 
phenol indo 2, 6-dichlorophenol; o-chlorophenol indo 2, 6-dichloro- 
- phenol; o-cresol indo 2, 6-dichlorophenol; and |-naphthol, 2-sulfonate 
indo 2, 6-dichlorophenol. 


at pH 7.0 
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These compounds have been compared with substituted simple 
indophenols and found to show interesting analogies and differ- 
ences. 

The complete data on all indophenols reported from this laboratory 
have been reviewed, and a selection is presented of the compounds 
most likely to prove useful in measurement of oxidation-reduction 
potentials between approximately +0.07 and +0.24 volts at pH 7.0. 

Acknowledgment.—We are indebted to Chemist E. Elvove and 
Assistant Chemist C. G. Remsburg of this Laboratory for most of 
the chemical analyses of our compounds. 
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TaBLe 1.—Analyses (on moist basis) of the seven indophenols described in this 


paper 
Compound and number 
Leuco 1-Naph- 
Phenol | Leuco | o-Cresol | o-@esol | Leuco o0-Chloro-| thol, 2- 
indo phenol indo indo m-cresol | phenol | sulphon- 
2, 6- indo 2, 6- 2, 6- 2, 6- indo 2, 6- | indo 2, 6- | ate indo 
dichloro- | dichloro- | dichloro- | dichloro- | dichloro- | dichloro- 2, 6- 
phenol | phenol | phenol | phenol | phenol | phenol | dichloro- 
phenol 
(2) (3) (4) (5) (6) 
11.10 0.0 7. 36 16. 20 0.0 17. 03 11. 28 
3. 58 3.61 4.88 3.40 2.70 
26. 96 24. 39 
27. 56 26.86 23. 83 24. 57 
12. 09 0.0 12.44 0.0 0.0 6. 89 10.71 
n organic com 
17. 86 { 26. 86 } 23. 83 37 26. 20 |.....----- 
Indophenol by calculation___--- 72.95 100. 0 75. 50 100.0 100.0 79. 82 83. 52 
Indophenol by TiCk titration... \ | 80. 21 85. 46 
1 Theory for 1H:0=5.96 %. 
? Sulphur, 6.17%. 


In the following comparisons of analysis and theoretical composition, the pure sodium salts of the in- 
ols are considered to be the residue after subtracting the moisture and the salt. The analyses 


~ 
oa 


1 Theory for 1 mol. H20, 5. 96%; found, 6. 20%. 
TaBLe 2.—Phenol indo 2, 6-dichlorophenol: Relation of E’g to pH 
[Eo=0.6684; Ko=2X10-; Kre=1X107; K2=7.4X 10-1] 


Solution No. pH calculated | observed Deviation 
icnttistiniticnatsinbindinnininiabnbatybinbnanne 6. 822 2302 . 2315 +. 0013 
7.411 . 1878 . 1880 +. 0002 
8. 068 . 1454 . 1446 —. 0008 
8. 635 1108 1108 0000 
9. 251 0748 . O741 —. 0007 
9. 601 . 0555 . 0557 +. 0002 
Di iiudGimdbseedtetuissimusoreasenhiintintetnabensonen 10. 158 +. 0281 +. 0279 —. 0002 
Sth aigviiatdhcposinhehieitnnnmabahinmaagpineses 11. 102 —. 0076 —. 0069 +. 0007 
11. 398 —. 0172 —. 0181 —. 0009 


justify these assumptions. 
| 
a ee 4. 83 5.18 4.60 4. 63 4.93 4.32 3.15 
478| .488| 483 4. 26 3.23 
24. 48 | 23. 52 25. 00 
24. 48 23. 83 24. 48 
| 
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TaBLE 3.—Phenol indo, 2, 6-dichlorophenol titrated with leuco indigo disulphonate 
at pH 8.628 

Reduction | 9-93006 log E’.cor- _| Deviation 

Indigo c.) (per cont) En E’o rected (8)* | from 0.1112 

1 -|  . 483] 0.0389] 40.1500) +0.1111] +0.1112 0. 0600 
2 9.66} —. 0292 . 1402 1110 1112 0000 
3 14.49| —.0232 . 1340 1108 —. 0001 
4 19.32| —. 0187 1295 1108 —. 0001 
6 28.98} —.O117 1106 —. 0001 
33.82] 0088 . 1194 1106 . 1112 0000 
8. 38.65 | 0060 1166 1106 0000 
53.14} +. 0016 1 1102 —. 0001 
57.97 0042 1060 1102 1112 0000 
on 67. 64 0096 1004 1100 —. 0001 
72.47 0126 0974 1100 .1112 0000 
77. 30 0160 1100 1112 0000 
82. 13 0199 0899 1098 1112 0000 
86. 96 0248 0849 +, 1097 —. 0001 
91.79 0815 . 0780 1095 . 1110 —. 0002 
96. 62 0439 . 1099 1115 +. 0008 


* The (8) correction is a correction derived by a graphic method described in Paper VI. 
Tas Le 4.—Leuco phenol indo 2, 6—dichlorophenol titrated with K,FeCy, at pH 8.626 


0.03006 log 
Oxidation Fn cor- Deviation 
KsFeCye (ec. ¢.) (per cent) Fa rected (a)* from 0.1112 
SE a ee eee 5. 26 +0. 0877 +0. 0724 +0. 0723 +0. 1100 —0. 0012 

aes aa. 15. 79 . 0218 . 0894 . 0890 . 1108 —. 0004 

21. 05 0173 0945 . 0938 —. 0OOL 

26. 32 0134 . 0985 0977 1lil —. 0001 

31. 58 0101 . 1023 1013 0002 

36. 84 0070 1055 1043 .1113 +. 0001 

42.10 0041 . 1087 1074 +. 0003 

47. 37 +. 0014 . 1101 +. 0003 

52. 63 —. 0014 1145 1129 1115 +. 0003 
57.90 —. 041 1157 1116 +. 0004 
63. 16 —. 0070 1185 +. 0003 
68. 43 —. 0101 1237 1217 1116 +. 0004 
73. 69 —. 0134 1272 1251 -1117 +. 0005 
78. 95 —. 0173 1311 1289 1116 +. 0004 
84. 21 —. 0218 1359 . 1335 1117 +. 0005 
Mlaidathiduddibidtevinienanemeals 89. 47 —. 0279 1423 . 1397 . 1118 +. 0006 
94. 7 —. 0377 - 1523 1496 +. 0007 


*The (a) correction (determined experimentally) adjusts for the acidity changes caused by the formation 
of HK3FeCye with increasing amounts of K:FeCys. Application of the (8) correction, in addition, 
results in practically uniform E’. values of 0.1112. 

TABLE 5.—o-—Cresol indo 2, 6-dichlorophenol: Relation of E’, to pH 


[E.=0.6304; Ko=3.2X10-; Kr=8X 10-8; K2=3.7X 107] 


E’. caleu- | E’o ob- 

Solution No. pH lated served Deviation 
5. 752 0. 2807 0.2782 | (—0. 0025) 
6. 311 2356 —. 0002 
7.411 . 1507 1507 . 9000 
8. 068 . 1075 1075 . 0000 
9, 251 . 0860 +. 0004 
0. 158 —. 0139 —. 0140 —. 0001 
11. 102 —. 0535 —. 0505 +. 0030 
11. 398 —. 0636 —. 0632 +. 0004 
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TaBLe 6.—o-Cresol indo 2, 6-dichlorophenol titrated with leuco indigo disulphonate 
at pH 8.628 
0.03006 log Deviation 
Reduct 
Indigo (ec. ¢. En E’. from 

1250| +0.1002/ —0. 0001 

18.12] —.0197 0948 0751 +. 0002 

25.00} —.0143 0894 0751 | +.0002 

31.25| —.0103 0851 | —. 0001 

37.50| 0067 0816 0749 0000 

43.75 | 0033 0782 0749 0000 

50. 00 0000 0748 0748 | —. 0001 

56.25] +.0033 0747} —.0002 

62. 50 0067 0680 9747 —. 0002 

68. 75 0103 0645 | —. 0001 

75. 00 0143 0605 0743 | 0001 

81. 25 0192 0557 0749 0000 

87. 50 0254 0495 O74 0000 

15 0354 0399 (.0753)} (+. 0004) 


TaBLE 7.—o-Chlorophenol indo 2, 6-dichlorophenol: Relation of E’, to pH 
[Eo=0.6684; Ko=1.6X10-8; Kr=9X10-*; K2=1.8X10~] 


Solution No. PH | case itted | | Deviation 
12.. 5.681 |  (0.3202)) —(.3181)|_ (—0. 0021) 
13_. 6.311 274 +.0008 
15 6. 822 2326 12325} 0001 
16. 7.411 21901}  —. 0002 
20 8. 068 1494 -1496 +. 0002 
22. 8. 635 11919 | +. 0023 
2. 9. 251 | 0005 
2334 9. 601 0813 —.0002 
0. 158 :0609} 0024 
25. 0345) (+. 0020 
11. 398 0256) 0247)|  (—. 0009 
TaBLEeE 8.—o-Chlorophenol indo 2, 6-dichlorophenol titrated with leuco indigo 


disulphonate at pH 8.628 


0: Deviation 
Reduction 
Indigo (c. c.) En E’. from 
(per cent) log {Ser 0.1223 

7.04 —0. 0337 +0. 1560 +0. 1223 0.0000 
10. 56 —.027 . 1505 - 1226 +. 0003 
14.08 —.0236 1462 . 1226 +. 0003 
17.60 —.0202 . 1426 .12%4 +. 0001 
21.13 —.0172 1395 -1223 . 0000 
24.65 —.0146 . 1369 .1223 0000 
28.17 —.0122 1345 1223 . 0000 
31.69 —.0100 . 1323 . 1223 . 0000 
35. 21 —.0080 . 1303 . 1223 . 0000 
38.73 —. 0060 1283 0000 
42.25 —. 0041 . 1263 - 1222 —.0001 
45.78 —.0022 1245 - 1223 . 0000 
49. 30 —. 0004 . 1227 1223 . 0000 
52. 82 +.0015 . 1209 . 1224 +. 0001 
56.34 0033 .1192 1225 +. 0002 
59. 86 . 0052 .1170 . 1222 —.0001 
63. 38 .0072 . 1151 - 1223 . 0000 
66. 90 . 0092 1131 1223 . 0000 
70.42 . 0113 .1109 . 1222 —.0001 
73.94 . 0136 . 1087 . 1223 0000 
77.46 . 0161 . 1062 .1223 . 0000 
80. 98 . 0189 . 1033 1222 —. 0001 
84. 50 0221 . 1002 1223 0000 
88. 03 . 0261 . 0962 . 1223 . 0000 
91. 55 0311 . 0914 1225 +. 0002 
. 0386 0840 1226 +. 0003 


, 
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Taste 9.—1-—Naphthol—2-sulphonate 2, 6-dichlovophenol: Relation of E’, 
Pp 


[Eo=0.5630; Ko=7.245X 10-7; Kr=3.549X 10-8; K2=4.787X 10-1] 


E’. FE’. 
Solution No. pH calculated | observed Deviation 
5. 044 0. 2588 (0. 2627)} (+0. 0039) 
5. 752 . 2130 . 2133 +-. 0003 
6. 255 . 1769 . 1764 —. 0005 
6, 822 1327 —. 0013 
7. 404 . 0876 . 0876 . 0000 
&. 058 . 0424 . 0416 —. 0008 
&. 633 +. 0077 0086 +. 0009 
9. 246 —. 0242 —. 0235 +. 0007 
10. 144 —. 0597 —. 0595 +. 0002 
26 ha ws id 11. 398 —. 0991 (—. 1083) (—. 0072) 


TaBLe 10.—1-Naphthol-2-sulphonate indo 2, 6-dichlorophenol titrated with 
leuco indigo disulphonate at pH 8.628 


0.03006 log 
Indigo (¢. ¢.) Es 

[So 
5.4 | —0.0378| +0.0483 | (+0.0105)| +0. 0016 
10.47) =. .0083| +0. 0004 
15.71 —. 0219 0309 0090 +. 0001 
20. 94 —.0174 0264 0090 +. 0001 
31. 41 —. 0102 - 0191 0089 0000 
36.65 | 0071 0159 | 0088} —. 0001 
47.12|  —.0015 o103 | 0088 | —. 0001 
52.36 | +. 0012 0076 | —. 0001 
57. 60 | 0091 0002 
62. 83 0068 +. 0024 0092 +. 0003 
73. 30 ‘0002 | 0008 
18. 94. 24 "0279 oosé 0008 


NEW YORK LAW REGARDING THE MAKING AND REPORTING | 
OF SMALLPOX VACCINATIONS 


A 1924 New York law (chapter 25) amends section 311 of chapter 45 
of the consolidated laws. The section of the public health law 
amended relates to the making and reporting of smallpox vaccina- 
tions and, as amended, reads as follows: 


Sec. 311. Vaccination how made; reports—1. No person shall perform vacci- 
nation for the prevention of smallpox who is not a regularly licensed physician 
under the laws of the State. Vaccination shall be performed in such manner 
only as shall be prescribed by the State commissioner of health. 

2. No physician shall use vaccine virus for the prevention of smallpox unless 
such vaccine virus is produced under license issued by the Secretary of the 
Treasury of the United States and is accompanied by a certificate of approval 
by the State commissioner of health, and such vaccine virus shall then be used 
only within the period of time specified in such approval. 

3. Every physician performing a vaccination shall within 10 days make a 
report to the local health officer upon a form furnished by the State commis- 
sioner of health setting forth the full name and age of the person vaccinated and, 
if such person is a minor, the name and address of his parents, the date of vacci- 
nation, the date of previous successful vaccination if possible, the name of the 
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maker of the vaccine virus, the lot or batch number of such vaccine virus and 
whether upon re-examination after a proper interval such vaccination was found 
to be successful or nonsuccessful. 

4. Every local health officer shall retain in the files and records of his office 
every report of a vaccination reported to him under the provisions of the pre- 
ceding paragraph and shall report once in each month to the State department 
of health the number of vaccinations reported to him during the preceding month, 
together with the number of those which were successful and the number 
unsuccessful. Such report shall be made in such manner as shall be prescribed 
by the State commissioner of health. 


DEATHS DURING WEEK ENDED MARCH 21, 1925 


Summary of information received by aph from industrial insurance companies 
for week ended March 21, 1925, and corresponding week of 1924. (From the 
Weekly Health Index, March 24, 1925, issued by the Bureau of the Census, 
Department of Commerce.) 


Week ended Corresponding 

Mar. 21, 1925 week, 1924 
59, 070, 177 55, 349, 359 
12, 743 11, 567 
Death claims per 1,000 policies in force, annual rate- 11.2 10.9 


Deaths tye all causes in certain large cities of the United States during the week 
ended March 21, 1925, infant mortality, annual death rate, and comparison with 
corresponding week of 1924. (From the Weekly Health Index, March 24, 1925, 
jesuell by the Bureau of the Census, Department of Commerce) 


Week ended Mar. Deaths under 1 
21, 1925 year 
oy rate 
City corre- Week | Corre- od 
Total | Death |sponding| ended | sponding Mar 2 
deaths | rate! | week, | Mar.2i,| week, | 
1924 1925 1924 

7, 366 14.9 314.5 961 
55 24.0 15.0 1 1 22 
308 20. 2 15.4 33 26 06 
265 17.6 15.2 36 29 95 
a 167 15.7 13. 6 28 21 114 
40 16. 2 12.4 4 2 66 
819 14.3 12.8 107 81 95 
162 20. 6 16.4 21 12 124 
218 12.1 11.7 37 26 92 
a a 53 16.0 10.5 5 3 80 
25 1.8 9.1 1 0 21 
37 15.9 19.8 ll ll 158 
35 12.1 10.9 5 6 78 


1 Annual rate per 1,000 population. 

? Deaths under | year per 1,000 births—an annual rate based on death under 1 year for the week and 
estimated births for 1924. Cities left blank are not in the registration area for births. 

3 Data for 63 cities. 

* Deaths for week ended Friday, Mar. 20, 1925. 
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Deaths from all causes in certain large cities of the United States during the week 
ended March 21, 1925, infant mortality, annual death rate, and comparison with 
corresponding week of 1924. (From the Weekly Health Index, March 24, 1925, 
issued by the Bureau of the Census, Department of Commerce)—Continued 


Week ended Mar. | Annual Deaths under 1 Infant 

21, 1925 death year mortality 

City 1,000 week 

corre- Week Corre- ended 
Total Death |sponding| ended | sponding} Mar. 21, 
deaths rate week, {| Mar.21,| week, 1925 
1924 1925 1924 

114 16.6 19.9 10 18 69 
41 20. 4 20. 4 3 156 
84 13.9 16.0 12 17 84 
38 16.0 16.3 8 4 169 
104 20.9 18.2 13 11 114 
40 17.9 17.1 9 8 156 
133 13.8 9.9 30 14 137 
127 15.6 12.6 18 13 96 
23 8.9 13.0 6 100 
57 16.6 14.5 6 65 
1, 581 13.5 13.7 204 222 81 
179 10.3 1.7 15 19 52 
OO \ =a 527 12.3 12.9 59 | 76 62 
Manhattan Borough-.........---.-.-- 693 16.0 15.7 108 105 108 
EEE 143 13.0 10.6 20 17 90 
Richmond Borough-.---_-.....---.------ 39 15. 2 16.4 2 5 36 
132 15. 2 12.9 16 14 73 
10.5 7.6 6 2 107 
Oakland 55 11.3 10.8 3 7 35 
69 17.0 13.8 5 9 48 
Ee 31 11.4 14.1 7 6 117 
535 14.1 15. 1 66 74 83 
268 22.1 23.4 32 42 112 
Ee ee 70 12.9 12.4 5 8 52 
RE LEE 61 13.0 17.5 10 10 80 
39 10.9 15.0 2) 5 24 
246 15.6 16.4 13 
71 15.0 13.7 6 1 51 
34 13.5 18.7 3 3 47 
Cee 154 14.4 14.5 9 8 52 
21 10.7 11.4 5 3 141 
21 10.7 11.4 2 2 54 
49 16.7 9.8 5 5 74 
73 13.2 12.6 9 9 81 
13.4 16. 1 5 10 81 
150 15.7 17.1 ll 21 62 
33 14.1 12.2 3 2 68 
13.9 13. 1 7 6 81 
32 14.9 9.5 7 4 154 
12.7 15.8 7 9 89 


4 Deaths for week ended Friday, Mar. 20, 1925. 


PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers 


Reports for Week Ended March 28, 1925 


ARKANSAS—continued 


ALABAMA 


CALIFORNIA 
Cerebrospinal meningitis: 


25 | Measles. 103 


ARIZONA 
10 | Rocky Mountain spotted fever—Lassen 

25 


(666) 


Cases | Cases 
1 
Ophthalmia neonatorum 
1) Poliomyelitis: 
ARKANSAS 


COLORADO 
(Exclusive of Denver) 


Chicken pox 
Conjunctivitis (infectious) 
Diphtheria 


Paratyphoid fever. 
Pneumonia (all forms) 
Scarlet fever. 


Tuberculosis (all forms) 
Typhoid fever 
Whooping cough 


Chicken pox 

Diphtheria 

Lethargic encephalitis 


Typhoid fever 
Whooping cough 


Chicken pox 
Conjunctivitis (infectious) 
Diphtheria 
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GEORGIA—Continued 


Peoria County 
Diphtheria: 


Lethargic encephalitis: 
Henderson County 
Macoupin County 
Williamson County 


Scarlet fever: 
Cook County 
Kane County 
Kankakee County 


Elkhart County 
Fulton County 
Huntington County 
La Porte County 
Marshall County 
Parke County 

Starke County 

St. Joseph County 
Vanderburgh County 
Vigo County 


Typhoid fever 
Whooping cough 


667 
Cases 
Diphtheria... 5 Whooping cough 37 
2 ILLINOIS 
Pneumonis..............-............--------. 10 | Cerebrospinal meningitis: 
E 
Lethargic encephalitis. ........................ 3 
Mumps... 98 | Measles... 1,235 
1} 308 
2 
| 
e DELAWARE 113 
4 
1 | Ophthalmia neonatorum.-..-.........-....... 4 
a 7 Scarlet fever: 
20 
GEORGIA : 
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IOWA MARYLAND—continued 
Cases Cases 
. 37 | Tuberculosis__. = 59 
Whooping cough... 109 
Cerebrospinal meningitis 3 
96 | Cerebrospinal meningitis. _................--.- 5 
101 | Ophthalmia neonatorum 33 
LOUISIANA 
Anthrax. 1 | Tubereulosis (all forms). 175 
113 
Leprosy 1 MICHIGAN 
MAINE MINNESOTA 
Chicken 31 | Cerebrospinal 1 
260 | Lethargic 2 
6 Small 19 
MISSISSIPPI 
MARYLAND! 
15 
Diphtheria 31 Smallpox 31 
Lethargic 1 | Cerebrospinal meningitis. 1 
Pneumonia (all! F 41 


1 Week ended Friday. 


] 
I 
I 


MissouRI—continued 

Cases 
— 53 
Poliomyelitis. 1 
5 

MONTANA 
6 
78 
32 

NEBRASKA 
2 
3 

NEW JERSEY 
Cerebrospinal meningitis. 1 
39 
295 
167 
344 
1 
7 
295 
NEW MEXICO 

30 
4 
25 
36 
19 
33 
10 

NEW YORK 

(Exclusive of New York City) 

Cerebrospinal 1 
243 
Lethargic 


1 Deaths. 
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NEW York—continued 


Cases 
531 
409 
13 
279 

NORTH CAROLINA 
Cerebrospinal 2 
22 
3 
61 
OKLAHOMA 


(Exclusive of Oklahoma City and Tulsa) 
Cerebrospinal meningitis: 


McClain 

MeCurtein County... 1 
16 
17 
245 
16 
75 
25 
Smallpox: 

Custer County -- 

12 

OREGON 

Diphtheria: 

12 

153 
Lethargic encephalitis 12 
41 
22 
Smallpox: 

12 

15 
15 

SOUTH DAKOTA 

ll 
2 
1 
2 
32 
5 
1 
1 
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Chicken pox 
Diphtheria 
Influenza 


Typhoid fever 
Whooping cough 


WEST VIRGINIA 


Cerebrosp inal meningitis— W heeling 
Diphtheria 


Whooping cough 
Scattering: 


Typhoid fever 
Whooping cough 


WYOMING 


Typhoid fever 
Whooping cough 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of monthly State reports is published weekly and covers only those States from 
which reports are received during the current week: 


Diph- 


Ma- 
theria i 


laria 


February, 1925 


Delaware. .........- 
Kansas 
Mississippi 
Montana............ 
North Carolina 
North Dakota 
Pennsylvania 

South Carolina 
South Dakota 
Wyoming 


670 
TEXAS WEST VIRGINIA—continued 
Cases Cases 
WISCON SIN 
Infl 
Typhoid fever 1 
Smallpox... 9 
1 
WASHINGTON 
cor | | 
io- y- 
Mea- | Pella- Scarlet | Small- . 
state spinal | bold 
menin- sles | gra | glitis | fever | Pox eer 
gitis 
9 457 149 18 | 2,664 1 2,099 
191 86 0 32 0 0| 468 
1 23 35 0 19 0 0 75 
1 57 | 19,368 | 2,681 417 299 4 30 
1 32 | | 2 122 
2 140 |......-- 2| 124 
1] 245 1 7 
10 152 | 7,986 62 507 4 195 
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PLAGUE-ERADICATIVE MEASURES IN THE UNITED STATES 


The following items were taken from the reports of plague-eradi- 
cative measures from the cities named for the week ended March 
14, 1925: 

Los Angeles, Calif. 

Week ended March 14, 1925: 

Number of rats examined 

Number of rats found to be plague infected 

Number of squirrels examined 

Number of squirrels found to be plague infected 
Totals to March 14, 1925: 

Number of rats examined 

Number of rats found to be plague infected 

Number of squirrels examined 

Number of squirrels found to be plague infected 


Oakland, Calif. 
. (Including other East Bay communities) 


Week ended March 14, 1925: 

Number of rats examined 

Number of rats found to be plague infected 
Totals to March 14, 1925: 

Number of rats examined 


New Orleans, La. 

Week ended March 14, 1925: 

Number of vessels inspected 

Number of inspections made 

Number of vessels fumigated with cyanide gas 

Number of rodents examined for plague 

Number of rodents found to be plague infected 
Totals to March 14, 1925: 

Number of rodents examined for plague 

Number of rodents found to be plague infected 


GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM 
CITIES 


Diphtheria.—For the week ended March 14, 1925, 35 States re- 
ported 1,488 cases of diphtheria. For the week ended March 15, 
1924, the same States reported 1,863 cases of this disease. One hun- 
dred cities, situated in all parts of the country and having an aggre- 
gate population of more than 28,700,000, reported 900 cases of 
diphtheria for the week ended March 14, 1925. Last year for the 
corresponding week they reported 1,035 cases. The estimated 
expectancy for these cities was 1,008 cases. 

Measles.—Twenty-eight States reported 4,051 cases of measles 
for the week ended March 14, 1925, and 19,333 cases of this disease 


36272°—25t——3 


Number of rats found to be plague infected ___._...-.----------- 21 
355 
37 
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for the week ended March 15, 1924. One hundred cities reported 
2,478 cases of measles for the week this year, and 6,749 cases last 
year. 

Scarlet fever.—Scarlet fever was reported for the week as follows: 
Thirty-five States, this year, 4,391 cases; last year, 4,444 cases; 
100 cities—this year, 2,355 cases; last year, 1,918 cases; estimated 
expectancy, 1,054 cases. 

Smallpox.—For the week ended March 14, 1925, 35 States reported 
871 cases of smallpox. Last year for the corresponding week they 
reported 1,331 cases. One hundred cities reported smallpox for the 
week as follows: 1925, 309 cases; 1924, 498 cases; estimated expec- 
tancy, 101 cases. These cities reported 7 deaths from smallpox for 
the week this year: 4 in Minneapolis, Minn.; 2 in Milwaukee, Wis.; 
and 1 in Los Angeles, Calif. 

Typhoid fever—Two hundred and six cases of typhoid fever were 
reported for the week ended March 14, 1925, by 34 States. For the 
corresponding week of 1924 the same States reported 155 cases. 
One hundred cities reported 46 cases of typhoid fever for the week 
this year and 55 cases for the corresponding week last year. The 
estimated expectancy for these cities was 36 cases. 

Influenza and pneumonia.—Deaths from influenza and pneumonia 
(combined) were reported for the week by 100 cities as follows: 
1925, 1,366 deaths; 1924, 1,274 deaths. 


City reports for week ended March 14, 1925 


The ‘‘estimated expectancy” given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid 
fever is the result of an attempt to ascertain from previous occurrence how many cases of the disease under 
consideration may be expected to occur during a certain week in the absence of epidemics. It is based on 
reports to the Public Health Service during the past nine years. It is in most instances the median num- 
ber of cases reported in the corresponding week of the preceding years. When the reports include several 
epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods are excluded and 
the estimated expectancy is the mean number of cases reported for the week during nonepidemic years. 

If reports have not been received for the full nine years, data are used for as many years as possible, but 
no year earlier than 1915 is included. In obtaining the estimated expectancy, the figures are smoothed 
when necessary to avoid abrupt deviations from the usual trend. For some of the diseases given in the 
table the available data were not sufficient to make it practicable to compute the estimated expectancy. 


Diphtheria Influenza 
Chick- Mea- Pneu- 
Division, State, and POX, | Cases, sles, monia, 
city | cases | esti-' | Cases | Cases |Deaths| | re- — 
mated| re- re- re- ported 
Ported | expect-| ported | ported | ported | Ported ported 
ancy 
NEW ENGLAND 
Maine: 
Portland ........... 73, 129 5 2 0 0 49 5 
New Hampshire: 
OO TE 22, 408 0 0 0 0 0 1 
Manchester......... 81, 383 0 2 | ere 2 2 0 6 
Vermont: 
ae 1 10, 008 6 0 0 0 0 0 ll 1 
Burlington -........ 23, 613 2 0 0 0 0 12 18 2 


1 Population Jan. 1, 1920. 
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City reports for week ended March 14, 1925—Continued 


Diphtheria Influenza 
Chick- Mea- | Pneu- 
vision, State tion en pox, sles, a *| monia, 
city and | July 1, | cases Cases | Cases | Deaths} | hs 
1008, re- .| mated| re- re- Te- Te- .| ported | Te 
ported | expect-| ported | ported | ported | Ported Ported 
ancy 
31 62 39 30 7 147 9 27 
3 5 0 ll 3 1 0 4 
3 4 3 1 1 48 5 3 
29 4 4 4 0 4 0 13 
4 5 1 0 0 0 0 0 4 
0 ll 7 3 1 1 0 14 
0 8 7 2 1 1 0 5 
12 8 gy 1 1 0 2 13 
14 3 1 4 0 16 1 2 
11 17 4 1 1 131 7 16 
231 227 232 74 25 77 47 207 
1 7 17 0 0 30 25 5 
1 6 6 7 2 2 10 8 
5 4 2 0 0 29 3 
25 18 7 19 0 43 16 17 
2 5 : Soe 4 24 5 
75 77. 10 345 | 34 78 
108 22 5 317 19 
19 3 2 0 0 25 8 0 
0 4 3 0 0 2 0 ll 
21 10 | Se 3 2 10 13 
113 28 , 3 4 21 45 
7 4 |) Sa 14 1 1 10 
12 5 10 0 0 27 0 15 
9 3 1 0 0 * Ag 0 3 
0 10 | ==. 2 0 5 23 
3 1 + 0 0 5 0 4 
4 1 a 3 0 0 5 
113 113 62 67 17 479 28 132 
8 1 0 0 0 1 1 0 
ll 1 0 0 0 0 2 7 
5 1 2 2 0 2 63 3 
44 57 37 6 1 12 il 50 
ll 6 3 0 0 1 0 0 
13 3 er 2 29 0 2 
5 1 0 0 0 7 157 1 
47 15 18 1 0 426 139 23 
14 1 2 0 0 29 7 0 
5 1 0 0 0 0 1 
8 1 0 0 0 0 5 
74 15 gf 1 8 7 17 
20 12 17 0 18 25 ll 
0 1 1 0 3 
1 3 0 , 0 
9 2 1 | 0 | 
19 9 8 18 12 2 25 27 
4 2 2 0 0 0 0 4 
26 42 36 2 6 | a 


1 Population Jan. 1, 1920. 
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City reports for week ended March 14, 1925—Continued 
Diphtheria Influenza 
Popula- | Chick- Mea- Mum Pneu- 
ps, 
Division, State, and tion €N POX.) Cases, sles, cases | Monia, 
city enti Cases | Cases | Deaths) re — 
ma Te- re- re- por 
estimated | ported expect-| ported | ported | ported ported ported 
ancy 
WEST NORTH CENTRAL— 
continued 
North Dakota: 
RED , 841 1 1 0 0 0 0 12 1 
Grand Forks-_...... 14, 547 2 0 0 0 
South Dakota: 
Sioux Falls__......-. 29, 206 0 2 0 0 0 0 0 0 
Nebraska: 
0 58, 761 27 2 1 0 0 2 0 1 
idicedinbowed 204, 9 4 3 0 0 0 0 10 
Sas: 
, SS es 52, 555 6 1 1 0 0 0 145 3 
79, 261 26 1 8 0 2 2 2 
SOUTH ATLANTIC 
laware: 
Wilmington _-.....-- 117, 728 5 2 1 0 0 4 0 5 
ary 3 
Baltimore. -...-.-.-- 580 72 24 19 26 2 10 32 39 
Cumberland 1 3 1 0 1 
Frederick... ....... 0 0 0 0 1 0 
District of Columbia: 
ashingto: 20 ll 7 2 2 16 
Virginia: 
Lynchburg_ 1 0 0 0 0 0 44 3 
Norfolk _ - 25 1 1 0 0 8 77 6 
Richmond. 5 2 1 3 3 
Roanoke - . 6 1 0 0 0 3 1 2 
West Virginia: 
Charleston. ......-- 597 3 1 0 0 0 9 0 3 
Huntington. 57, 918 2 0 0 0 
Wheeling... ........ 208 5 2 1 0 3 9 
North Carolina: 
A ee 29,171 5 0 0 0 0 7 0 2 
Wilmington _....... 35, 719 0 1 0 0 0 0 4 1 
Winston-Salem 56, 230 7 1 2 5 3 1 
South Carolina: 
Charleston. .......-. 71, 245 0 1 3 0 0 4 
Columbia... ...-..- 39, 688 2 1 0 0 0 0 2 2 
Greenville._.......- 25, 789 0 0 1 0 0 0 0 2 
ia: 
CO ne 963 1 2 4 10 2 0 0 12 
Brunswick 0 0 0 0 0 
oa a Sees 448 0 1 1 23 1 0 17 5 
a: 
St. Petersburg___-.-- 24, 403 0 0 0 0 0 0 0 0 
EAST SOUTH CENTRAL 
Kentucky: 
Covington_......... 57, 877 1 1 0 3 0 0 2 3 
Lexington .-........-. 43, 673 1 0 2 0 0 0 0 2 
Louisville. _........ 257, 671 1 5 3 10 0 0 0 2 
Tennessee: . 
Memphis.......... 190, O67 6 OL 1 14 
Alabama: 
Birmingham. 195, 901 9 2 2 6 7 3 11 
63, 858 0 0 3 0 5 8 
Montgomery ...-.... 45, 383 1 1 1 1 0 0 Il 0 
WEST SOUTH CENTRAL 
Fort Smith... 30, 635 1 1 1 7 
Little Rock ____.... 70, 916 0 1 0 15 2 9 0 
Louisiana: 
New Orleans__---_- 404, 575 M4 12 24 23 14 0 1 10 
Shreveport. 54, 580 1 0 0 0 0 4 


1 Population Jan. 1, 1920 
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City reports for week ended March 14, 1925—Continued 
Diphtheria Influenza 
Chick- Mea- | Pneu- 
tion pox sles, UMPS;| monia, 
Division, State, and *| Cases. cases 
city July 1, | cases | esti-’ | Cases | Cases | Deaths} | re. deaths 
ted | ported | Mated | _re- a Te- . | ported ported 
expect-| ported | ported | ported 
ancy 
0 1 0 10 2 0 0 6 
25 4 7 12 3 1 3 i) 
6 1 0 0 0 0 4 1 
4 2 0 2 0 2 3 
0 3 1 0 0 2 0 5 
5 0 0 1 3 13 2 
1 1 3 0 0 68 0 0 
0 0 0 0 0 0 0 0 
0 0 1 0 0 5 0 0 
0 0 0 0 0 0 0 0 
13 8 6 1 2 110 14 
ll 2 0 0 0 0 0 1 
1 1 0 0 0 0 0 0 
0 _ See 5 0 3 4 
tah: 
Salt Lake City __-- 126, 241 19 2 | 3 2 31 4 
Nevada: 
ee See 12, 429 0 0 0 0 0 0 1 
PACIFIC 
Washi 
1 315, 685 67 5 9 6 
Spokane...........- 104, 573 10 3 17 eee 1 ) 
ee 101, 731 1 1 1 0 0 0 2 0 
‘on: 
Portland _........-- 273, 621 22 4 ll 2 0 4 14 10 
California: 
Los Angeles. -...-..-.- 666, 853 78 35 28 48 1 20 42 30 
Sacramento-..-...-- 60, 950 |........ 1 1 0 0 gg 1 
San Francisco. -.--.- 539, 038 31 26 12 4 3 ll 51 7 
Scarlet fever Smailpox Typhoid fever 
| Deaths 
Division, State, | Cases, Cc cu Cases, cough, |° 
and city esti-'| Cases | esti-’| Cases | Deaths | esti-’| Cases |Deaths| cases’ | 
mated| re- |mated! re- re- ported mated} re- re- re- 
expect-|ported ‘expect-| ported expect-|ported| ported | ported 
ancy ancy ancy 
NEW ENGLAND 
ortland...... 1 6 0 0 0 2 1 0 1 0 2 
New Hampshire 
Concord....... 0 4 0 0 0 0 0 0 0 0 4 
Manchester-.-- 2 20 0 0 0 0 0 3 1 0 2% 
Vermont: 
a 1 2 0 0 0 1 0 0 0 0 5 
Burlington... 1 0 0 0 0 0 0 0 0 1 5 
Massachusetts: 
Boston. .-..... 55 109 0 0 0 24 2 1 0 17 259 
Fall River_...- 3 0 0 0 0 6 1 0 0 5 40 
6 0 0 0 0 0 0 10 40 
orcester__... 8 9 0 0 0 5 0 0 0 0) 67 
Rhode Island: 
Pawtucket_-... 1 4 0 0 0 2 0 0 0 0 20 
Providence... 9 8 0 0 0 4 0 0 0 1 Of 


1 Population Jan. 1, 1920. 
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City reports for week ended M arch 14, 1925—Continued 


Smallpox 


esti- | Cases | Deaths 
mated! re- 
expect- ported 
ancy 


Division, State, Cases, 
and city 


NEW ENGLAND— 
continued 


New Haven... 


MIDDLE ATLANTIC 


Pennsylvania: 
Philadelphia. 
Pittsburgh... 
Reading 
Scranton. 


EAST NORTH CEN- 
TRAL 


oR. 
ecco cco coco 
coe 
coco cco cece 
wer 
Coote 
cco comm 
coo 


Fort Wayne... 
Indianapolis... 
South Bend... 


SEES 
Ro 


es8S 


SeSe 
~ 


KO 


eowo ooo coos 
nok oso 


wok 


SEB 


Kansas City... 
St. Joseph 


co cone 
CO 


eco oc woo 


3 
Sioux Falls. 2 
1 Pulmonary tuberculosis only. 


Scarlet fever | Typhoid fever 

Whoop 
ing 
| cough, Pests, 
re. | esti- | Cases | Deaths! cases | 

mated| re- orted mated| re- Te- re- | causes 
expect-| ported P expect- ported} ported | ported 

ancy ancy 

Connecticut: 

Bridgeport -_ - - 7 18 0 0 0 4 0 1 0 4 41 
Hartford_...... 6 ll 1 0 0 5 0 0 0 12 53 
FC 5 18 0 0 0 1 0 0 0 5 40 

New York: 

— 153 
New York__..-. 1, 608 
Syracuse __.... 45 

New Jersey: 

Camden......-. 39 
Newark. 127 
Trenton._....- 42 
613 
306 
38 
Ohio: 
Cincinnati___-- 
Cleveland 
Columbus..--.- 
Indiana: 
Terre Haute... 
Illinois: 
Chicago. 
rin: 
Michigan: 
Grand Rapids. 
Wisconsin: 
Milwaukee... 
Racine. ......-. 
Superior_...... 
WEST NORTH CEN- 
TRAL 
Minnesota: 
Duluth..__.... 0 0 26 
0 3 113 
1 14 66 
avenport___. 
Waterloo. _.... 
M 
0 1 140 
0 1 38 
St. Louis. 1 7 259 
North Dakota: 
aera 0 0 12 
Grand Forks - 
South Dakota: | | 
| 1 0 0 0 0 0 0 8 
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Typhoid fever 


wo 
S oo 
eco 
ecco 
cco o 
Cun 

cow o 
con 
cco 


Frederick 
of Colum- 
Washington 
nia: 


o 
ecco 


R 

West Virginia: 
Charleston 
Huntington 
Wheelin 


cum coco 


South Carolina: 
Charleston 


Brunswick 
Savannah 
Florida: 


Om HOM COS HOO B 
HOM CHO CHO poo B 

oom 

wo coo cco coco 
Coo coo coco 


eco co coco 
Wew 
2S Bays 


Montgomery -- 
WEST SOUTH CEN- 
TRAL 


kansas: 
Fort Smith_..- 
Little Rock... 


Shreve 
oma 
Oklah 


Oo Of 
CO 
oo 


Scarlet fever Smallpox 
—— 
Division, State, | Cases, Cases, ng] Cases, cough, 
and city esti- | Cases | esti-’ | Cases | Deaths | 4°45) ‘ecti-"| Cases |Deaths| cases’| 
mated; re- {mated| re- re- ported |mated re- re- re- 
pect-| ported |expect-| ported | ported expect- ported | ported | ported 
ancy ancy agcy 
WEST NORTH CEN- 
TRAL—continued 
Nebraska: 
Lincoln_......-. 4 1 0 0 0 2 0 0 0 0 11 
Omaha.......-. 5 3 2 16 0 1 0 0 0 1 48 
Kansas: 
— 2 6 1 0 0 0 0 0 0 0 22 
Wichita_...... 2 3 3 0 0 1 0 0 ' 0 3 B 
SOUTH ATLANTIC 
itnington 1| 34 
m: 
Cumberland... 12 
4 
Lynchburg 3 16 
Richmond.._-- 2 54 
0 16 
22 
0 4 28 
North Carolina: 
0 0 8 
Wilmington __-. 0 0 5 
Winston-Salem 0 3 16 
Columbia... 0 6 16 
Greenville... 0 0 13 
Georgia: 
Atlanta........ 1 1 79 
0 0 4 
1 2 42 
St. Petersburg. 0 0 19 
EAST SOUTH CEN- 
Kentucky: 
Covington_.._- 1 7 0 0 
Lexington __..- 1 0 0 0 
Louisville __._. 4 16 1 0 
Tennessee: 
Memphis_.-..- 3 2 1 1 
Nashville_....- 
Alabama: 
Birmingham -- 1 26 1 70 
Mobile __...._. 0 0 2 0 
Ar bs 
1 1 1 
1 0 0 
Louisiana: 
New Orleans... 4 15 3 5 179 
2 3 5 0 28 
Texas: 
1 5 3 43 
Galveston - .... 0 0 1 0 9 
Houston.....-. 1 1 1 0 48 
San Antonio... 0 1 0 0 63 
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Typhoid fever 


Division, State, 
and city 


MOUNTAIN 


oc S&S 


s oo co 


= 

ooo 


ook 


San Francisco - 


Poliomyelitis (infan- 
tile paralysis) 


Division, State, and 
city 


NEW ENGLAND 


Springfield 
Rhode Island: 
Providence 
Connecticut: 
Hartford 


Pennsylvania: 
Philadelphia_ 


t 


EAST NORTH CENTRAL 


Fort Wayne.....-! 


Scarlet fever Smallpox FP 
Cases, Cases, culosis, Cases, Deaths, 
esti-' | Cases | esti-’| Cases |Deaths | gti.’ | Cases | Deaths 
mated| re- jmated| re- re- |mated| re- re- 
pect-/ported jexpect- ported | ported pect- ported | ported 
ancy *ancy ancy 
Montana: 
Billings........ 4 
Great Falls__-- 3 
Helena 9 
Missoula - 7 
Idaho: 
3 
Colorado: 
Denver-....-.- 88 
9 
New Mexico: 
Albuquerque - ll 
Arizona: 
43 
Utah: 
Salt Lake City 3 34 
Nevada: 
0 4 
PACIFIC 
Washington: 
‘acoma _...... 2 3 2 0 1 1 0 0 0 13 
Oregon: 
Portland _ 6 5 5 0 6 1 0 0 
California: 
Los Angeles - - . 4 41 2 1 31 2 1 0 77 230 
Sacramento... 2 1 1 0 0 0 0 ) 20 
Fe 17 ll 44 0 14 1 0 Oo; 38 147 
Cereb Let Typhus 
meningitis | encephalitis | Pellsgra jever 
| 
Cases! Deaths | Cases} Deaths | Cases} Deaths| mated Cases! Deaths | Cases Deaths 
expect- 
ancy | 
Massachusetts: 
tt 0 0 1 0 0 0 0 0 0 0 0 
eeidienl 0 0 1 1; ,0 0 0 0 0 0 0 
1 0 0}. 0 0 0 0 0 0 0 
ae oe 0 0 0 1 0 0 0 0 0 0 0 
MIDDLE ATLANTIC 
New York: 
New York-......-- 4 6 5 q 0 0 1 0 0 0 0 
New Jersey: 
Newark. ......... 0 0 2 0 0 0 0 0 0 0 0 
Pe 1 2 0 0 0 0 0 0 0 0 0 
Ohio: 
Cincinnati_-...... 0 1 0 0 0 0 0 0 0 0 0 
Cleveland _....... 2 0 0 2 0 0 0 0 0 0 0 
= . " 1 1 0 0 0 0 0 0 0 0 0 
1 1 0 0 0 0 0 0 0 0 0 
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City reports for week ended March 14, 1925—Continued | 


Cases, 
esti- 


Cases} Deaths mated 
expect- 
ancy 


0 1 0 0 0 
0 0 0 0 0 1 0 2 0 0 0 


The following table gives the rates per hundred thousand popula- 
tion for 105 cities for the 10-week period ended March 14, 1925. 
The population figures used in computing the rates were estimated 
as of July 1, 1923, as this is the latest date for which estimates are 
available. The 105 cities reporting cases had an estimated aggregate 
population of nearly 29,000,000 and the 97 cities reporting deaths 
had more than 28,000,000 population. The number of cities in- 


Division, State, and 
Cases| Deaths | Cases} Deaths 
EAST NORTH CEN- 
TRAL—continued 
Illinois: 
Chieago-_--....... 1 1 2 0 0 0 1 0 0 0 0 
Michigan: 
Detroit........... 2 0 1 0 0 0 0 0 0 0 0 
Wisconsin: 
Milwaukee. --_..- 0 0 0 0 0 0 0 1 0 0}. 0 
WEST NORTH 
Minnesota: ‘ 
St. Paul_......... 0 0 1 0 0 0 0 0 0 0 0 
Nebraska: 
Lincoln.._........ 0 0 0 0 0 0 0 1 1 0 0 
SOUTH ATLANTIC 
M and: 
1 1 1 1 0 0|- 0 0 0; 1 
District of Columbia: 
Washington-__... 1 1 1 1 0 0 0 0 0 0 0 
Georgia: 
Atlanta__......... 0 0 0 0 0 1 0 0 0 0 0 
Florida: 
St. Petersburg___- 0 1 0 0 0 0 0 0 0 0 0 
EAST SOUTH CENTRAL 
Tennessee: 
Memphis. ._..... 0 0 0 0 1 1 0 0 0 0 0 
Alabama: 
Birmingham -_-_- 0 0 0 0 2 0 0 1 1 0 0 
Montgomery... 0 0 0 0 1 0 0 0 0 0 0 
WEST SOUTH CENTRAL 
Louisiana: 
New Orleans__-__- 0 0 0 0 1 1 0 0 0 0 0 
Texas: 
Galveston. -_...... 0 0 0 0 0 1 0 0 0 0 0 
Houston_-_....... 0 1 0 0 0 1 0 0 0 0 0 
MOUNTAIN 
Utah: 
Salt Lake City__- 1 1 0 0 0 0 0 0 0 0 0 
PACIFIC 
California: 
Los Angeles___... 
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cluded in each group and the aggregate populations are shown in a 
separate table below. 


Summary of weekly reports from cities, Jan 4, to March 14, 1926—Annual 


DIPHTHERIA CASE RATES 


Week ended— 
Jan. | Jan. | Jan. | Jan. | Feb. | Feb. | Feb. | Feb. | Mar. 4 
17 31 7 14 21 2 7 14 
Total. 169 | 2172] 2163] 2166 | 7175 | 2168] 149] 4169} 162] 5168 
New 256| 179] 1191] 246] 4189] 233] 176 
Middle 181 175| 155| 171} 165} 167 
32 130 132} 123] 119] 114] 128 
199 209) 282] 201 
2 138 2183] 156] 114] 104] 
80 69 80 51 63| 740 
162 162] 125] 162] 144] 158 
239 153 86 | 105 
223 165| 235] 4197 


383 | 4358 418 | $451 
720; 4585 | 656 542 
373 343 428 518 
688 632 789 740 
27 73 68 75 
110 81 100} 
5 46 86 17 
14 51 23 88 
620 916 29 763 
64 61 107 110 

369 | 7355 | 2370 | 2412) 2400 390 | 4408 395 | § 
661 561 596 534 614 564 606 4558 584 534 
Middle Atlantic. ....-/......... 324 204 326 322 373 407 376 412 372 439 

East North Central............ 383 375 369 | 9379 426 397 432 434 433 

West North Central__.........- 757 755 779 871 728 742 734 775 719 
South Atlantic. ................ 160 | 27243, 189 185 | 7255 | 167 203 171 | °224 

East South Central_-.........- 229 183 183 217 97 212 223 183 19% | 7 
West South Central_........... 148 116 195 204 162 121 125 144 185 107 
IES 382 534 305 258 334 382 248 315 286 200 
eae 189 183 220 226 258 177 186 223 218 


57 258 66) 166 62; ‘61 

0 0 0 0 0 0 0 40 6 0 
Middle Atlantic. .............. 3 10 6 2 4 2 3 1 5 
East.North Central_........... 40 39 48 8 39 35 56 23 42 39 
West North Central. .......... 220 193 180 195 145 193 126 120 114 124 
South Atlantic................. 30 264 238 45 262 298 67 43 51 660 
East South Central. ..........-. 395 217 675 652 823 675 532 583 652 | 7 495 
West South Central_........... 65 32 60 125 139 83 116 74 74 
EET 29 57 95 48 29 162 86 57 48 95 
acific. .... eae 148 212 209 177 267 220 215 313 206 247 


! The figures given in this table are rates per 100,000 population, annual basis, and not the number of 
eases reported. Populations used are estimated as of te 1, 1923. 

? Wilmington, Del., not included. Report not received at time of going to press. 

* Racine, Wis., not included. 

* Hartford, Conn., not included. 2 

‘Tampa, Fla., and Nashville, Tenn., not included. 

* Tampa, Fla., not included. 

1 Nashy Tenn., not included. 


MEASLES CASE RATES 
SMALLPOX CASE RATES 


Summary of weekly reports from cities, January 
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4 
rates per 100,000 population—Continued 
TYPHOID FEVER CASE RATES 


April 3, 1925 


to March 14, 1925—Annual 


Week ended— 
Jan. | Jan. | Jan. | Jan. | Feb. | Feb. | Feb. | Feb. | Mar. | Mar. 
10 17 2 31 7 14 21 28 7 4 
Total_. 36) 4721) 717) 413) 213 ‘14 59 
New England_ 15 25 20 7 30 20 0; 413 7 5 
Middle Atlantic. _..........---| 49 21 20 19 13 6 10 8 10 5 
East North Central__-. 2 23 ll} #10 8 6 6 7 ll 4 
West North Central. 6 10 6 12 0 10 4 17 6 10 
East South Central_...........| 51 17 29 23 ll 40 34 34 34) 733 
West South Central_........... 70 70 42 60 2 46 42 42 28 28 
Mountain 10 0 48 19 29 19 38 76 10 19 
% 26 6 15 3 17 12 23 y 15 15 
INFLUENZA DEATH RATES 
21; 222] #222; 230; 228 30| 434 30! 634 
New E 17 27 10 27 47 27 17| 440 17 35 
Middle Atlantic. 20 18 20 16 24 22 21 20 15 24 
East North Central_........... 16 15 18{ #12 13 17 18 24 27 33 
West North Central_........... 13 2 20 15 20 ll 22 37 35 33 
South 35 | 223 39} 2749] 255 55 49 53 | 629 
East South Central_........... 46 i] 63 74 69 63 74 126 103 106 
West South Central_........... 41 87 92 82 97 122 153 148 143 107 
ountain 19 29 10 38 57 57 57 19 19 48 
ng 20 2 12 20 41 4 12 29 29 16 
PNEUMONIA DEATH RATES 
Total 192 | 2215) 2211 | 2206) 2225 200 | 216 | «201 | ons | 223 
ngl: 122 157 216 241 211 239 241 | 4242 226 229 
Middle Atlantic. -... 228 260 234 230 253 231 216 185 210 214 
East North Central _. 152 152 142) 2145 164 168 1s4 171 195 241 
West North Cen 90 107 120 118 134 131 131 166 140 175 
South Atlantic 246 | 2204) 2275| 252/ 2315| 252 305 268 | 241 
East South Central 292 189 320 303 326 320 320 292 269 422 
West South Central 260 449 362 229 352 464 408 260 229 178 
Moun 229 28 324 315 191 277 219 267 162 210 
Pacific. 184 163 208 217 196 192 213 163 139 155 


2 Wilmington, Del., not included. Report not received at time of going to press. 


* Racine, Wis., not included. 
‘Hartford, Conn , not included. 


‘Tampa, Fla., ahd Nashville, Tenn., not included. 


*Tampa, Fle., not included. 
Nashville, Tenn., not included. 


Number of cities included in summary of weekly reports and aggregate population 
of cities in each group, estimated as of July 1, 1923 


Aggregate | Aggregate 
population | population 
Group of cities spartans reporting of cities of cities 
report reporting 
as ths cases deaths 
Total 105 97 | 28,898,350 | 28, 140, 934 
12 12 | 2,098,746 2, 098, 746 
Middle Atlantic 10 10 | 10,304,114 | 10,304,114 
East North Central 17 17 032, 032, 
14 11 | 2,515,330 2, 381, 454 
22 22 | 2,566, 901 2, 566, 901 
7 7 911, 885 911, 885 
8 6 | 1,124, 564 1, 023, 013 
6 3] 1,797,830 1, 275, 841 


FOREIGN AND INSULAR 


PLAGUE ON VESSEL 


Motor ship Silver Larch—At Port Said, Egypt.—On March 16, 1925, 
a case of suspect plague was landed at Port Said, Egypt, from the 
motor ship Silver Larch, from Yokohama and way ports. The case 
was declared positive for plague March 18, 1925. The vessel left 
Port Said for Boston, New York, and Philadelphia March 17, 1925. 
The Silver Larch left Yokohama December 23, touching at Kobe, 
Hongkong, Shanghai, Manila, and ports in Java and the Straits 
Settlements. 


BRAZIL 


Plague—Bahia—January-February, 1925— November, 1923- March, 
1924.—Plague has been reported at Bahia, Brazil, as follows: Week 
ended January 10, 1925, 1 case, 1 death; week ended February 21, 
1925, 2 cases, 1 death. November, 1923-March, 1924—Plague was 
reported at Bahia from November 11, 1923, to March 15, 1924, with 
12 cases, 9 deaths. 


CUBA 


Cerebrospinal meningitis—Antilla.—During the period January 1- 
March 14, 1925, five cases of cerebrospinal meningitis with one death 
were notified at Antilla, Cuba. The cases occurred in Haitians 


recently arrived. 


FINLAND 


Lethargic encephalitis—Typhoid fever—February 1-15, 1925.— 
During the period February 1 to 15, 1925, 5 cases of lethargic en- 
cephalitis and 42 cases of typhoid fever were reported in Finland. 
Population, 3,435,249. 


LITHUANIA 


Typhoid fever—Typhus fever—January, 1925.—During the month 
of January, 1925, 38 cases of typhoid fever with 1 death, and 27 cases 
of typhus fever with 2 deaths were reported in Lithuania. Popula- 
tion, census of 1923, 2,028,972. 


SWEDEN 


Foot and mouth disease-—Under date of February 26, 1925, foot 
and mouth disease was reported seriously prevalent in the southern 
counties of Sweden, and to be increasing in area of prevalence. 
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UNION OF SOUTH AFRICA 


Plague—Outbreak in a group of European families—February 1-7, 
1925.—During the week ended February 7, 1925, seven cases of 
plague with five deaths were reported in the Union of South Africa, 
among natives. During the same period an outbreak of suspect 
plague was reported on four farms in Boshoff district, Transvaal. 
Four European families living in close connection with each other 
were affected. Plague was verified in one of this group who died 
February 6, 1925. For distribution of cases and deaths according 
to locality, see page 684. 


VIRGIN ISLANDS 
Communicable diseases—February, 1925.—During the month of 


February, 1925, communicable diseases were reported in the Virgin 
Islands of the United States as follows: 


Cases 


Island and disease 


St. Thomas and St. John: 


Imported, 2. 
Benign tertian. 


Secondary. 


Secondary. 
Chronic pulmonary. 


CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER 


The reports contained in the following tables must not be considered as complete or final as regards either 
the lists of countries included or the figures for the particular countries for which reports are given. 


Reports Received During Week Ended April 3, 1925! 
CHOLERA 


Remarks 


Jan. 18-24, 1925: Cases, 2,938; 
deaths, 1,762. 


Feb. 15-Jan. 10... - 
Ceylon: 


1 From medical officers of the Public Health Service, American consuls, and other sources.” 


Remarks 

Chronic pulmonary, 1; of peritoneum, 1 

. Croix: 

Place | Date Cases | Deaths | 

Siam: 

2 1| 

PLAGUE 
zil: 
| Stated to be endemic. 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—Continued 


Reports Received During Week Ended April 3, 1925—Continued 
PLAGUE—Continued 


Cases Remarks 


Jan. 18- 1925: Cases, 
“deaths, 3480 


Declared 
Lo. Province of 


Cheribon Province. 
Pekalongan Province. 


Do. 
Feb. 1-7, 1925: Cases, 7; deat 
5, natives. European—l = 
1 death. 
On farm. 
Do. 
Do. 


Jan. 22-Feb. 11... 
Nanking Jan. 18-Feb. 21 

Colombia: 
Buenaventura 

Great Britain: 


Jan. 18-24, 1925: Cases, 2,882 
deaths, 631. 


Dec. 25-3 Batavia Reside 
jte atav ney. 
he Residency. 


Do. 
Jan. 1-31, 1925: Cases, 2. 


From S. S. Elmina. 


TYPHUS 


Feb. 11-20........- 
Jan. 27-Feb. 2_.... 


i. 1-31, 1925: Cases, 27; deaths, 


Place 
adras y...--...-| Jan. 
Java: 
East Java— 
Soerabays..............| Jan. 15-21 ........- 1 1 
West Java— ~ 
Cape Province— 
Transvaal— 
Wodehouse District....|.....do........---- 2 1 
SMALLPOX 
China: 
Manchuria— 
Do. 
Newcastle-on-Tyne-.......| Mar. 1-7.........- 
Java: 
East Java— 
Mexico: 
Portugal: 
Sierra Leone: 
Spain: 
Syria: 
Tunis: 
18 21 
Union of South Africa: } 
FEVER 
Algeria: 
Came 
1 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—Continued 


Reports Received During Week Ended April 3, 1925—Continued 
TYPHUS FEVER—Continued 


Date Cases 


Tunis 
Union of South Africa: 
Cape Province. Outbreaks. 


Reports Received from December 27, 1924, to March 27, 1925! 
CHOLERA 


Cases Remarks 


June 29-Dec. 27, 1924: Cases, 14, 
deaths, 13. 


Oct. 19, 1924, to Jan. 3, 1925: 
Cases, 27,164; deaths, 16,228. 
Jan. 4-17, 1925: Cases, 5,003; 
deaths, 2,943. 


"| Nov. 16-Jan. 3. 
Jan. 4-Feb. 14 


och 


Aug. 1-Sept. 30, 1924: Cases, 14; 
deaths, 10. 


Present with several cases. 


Nov. 23-Dee. 27... 
Aug.-Nov., 1924... 


Feb. 4 geal Stated to have been infected 
with plague Sept. 30, 1924. 

Vicinity of Santa Cruz de Tene- 
riffe. 

In vicinity. 


Epidemic. 


Five plague rodents. 
Present. 
Do. 


or: 

Chimborazo Province— 
Alausi District. At two localities on Guayaquil 

and Quito Railway. 

Nov. 16-Dec. 31__- 27,004; found in- 

lected, 92. 

Jan. 1-Feb. 15 Rats taken, 31,252; rats foun! ‘1- 

fected, 144. 


Feb. 1-15 
1 From medical officers of the Public Health Service, American consuls, and other sources. 


Place a Deaths Remarks 
Mexico: | 
San Luis Potosi............| Mar. 1 
Tunis: 
Place | Date 
Colombo...............-...| Nov. 16-22........ | 
Bombay...--.-....-.-.---.--| Nov. 23-Dec. 20... 4 
1 
Calcutta. ..................| Oct. 26-Jan. 3..... 51 
85 
Nov. 9-Dee. 20... 2 
4 
Province— 
Cambodia_-__..........| Aug. 1-Sept. 30... 6 5 
Saigon_............| Nov. 30-Dec. 6... | 
a ok Nov. 929 4 2 
Jan. 18-31......... 3 1 
PLAGUE 
Azores: 
Fayal Island— 
St. Michael Island_........| Nov. 2-Jan. 3_.... 30 13 
British East Africa: 
Tanganyika 17 10 
242 211 
Canary Islands: 
Realejo Alto. 
Teneriffe— 
Celebes: 
Ceylon: 
Nov. 3..... 12 9 
China: 
Shing October, 790 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—Continued 


Reports Received from December 27, 1924, to March 27, 1925—Continued 


PLAGUE—Continued 
~ Place Date Cases | Deaths Remarks 
‘ 
Year 1924: Jan. 1-28, 
1925: Cases, 
2 2) Last case, Nov. 26. 
1 1 | Last case, July 6. 
6 4 | Last case, Dec. 7. 
20 13 | Last case, Dec. 20. 
1 1 
2 September-N ber, 1924 
eptem ber-November, 
Deaths, 48. 
Plague-infected rodents found 
Dec. 9, 1924, and Jan. 15, 1925. 
Oct. 19, 1924, to Jan. 3, 1925: 
4 3 Cases, 28,154; deaths, 21,505. 
2 2 Jan. 4-17, 1925: Cases, 8,269; 
1 1 hs, 6, 
2 1 
10 9 
1 1 
528 379 
157 108 
436 341 
26 25 
= Aug. 1-Sept. 30, 1924: C 25 
---| Aug. : Cases, 25; 
deaths, 20. 
4 4 
1| Including 100 square kilometers 
of surrounding territory. 
1 1 Do. 
18 13 
19 
53 55 
18 17 
14 
80 
Dec. 27 Epidemic in one lo- 
Oct. 14-Nov. 3.-.-!........ 29 ity. 
Nov. 31. 
Province. Epidemic. 
Oct 24. 
Province. 
Nov. 1-Dee. 15... 12 5 
Nov. 1-Dec. 15, 1924: Cases, 4; 
1 1 deaths, 2. 
Nov. 1-Dec. 15, 1924: Cases, 49; 
Nov. 1-30......... 1 1 deaths, 34. 
E ...| Oct. 16-Dee. 31, 1924: Cases, 298; 
deaths, 274. 
Jan. 1-15: Cases, 54; deaths, 48. 
7 pneumonic, septi- 
cemic. 
Sept. 7-Oct. 18, 1924: Cases, 60; 
deaths, 53. 

P Feb. 9, 1925: Present in native 
quarter of town. Stated to be 
pneumonic in form and of high 
mortality. 

Nigeria. ae 1924: Cases, 
Peru February, 1925. ... 6 6 
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FEVER—Continued 
Reports Received from December 27, 1924, to March 27, 1925—Continued 
PLAGUE—Continued 
Place Date Cases | Deaths Remarks 
1 1 
1 1 
3 | On Chita Railroad. 
Singa 1 1 
Do 3 2 
Do. 3 2 

key: | 

Union of South Africa... ..__- | Jan. 4-31_......... 17 5 Native cases, 3; deaths, 1; white, 
case. 

Cape Province— 

De Aar District. Nov. 22-Jan. 4 Native. 

| Jan. 25-31......... 1 1 | Malay camp. 
Dronfield Dec. 7-13_.....-.-- 8 miles from Kimberley. 
Edenburg (town) Plague infected house mouse. 
Kimberley | Dee. 7-27.......... 3 2 
...| Nov. 22-Deec. 13... 4 2! Bubonic, on Goedshoop Farm. 
Orange Free Sta 

Bloemfontein District. -| Dee. 21-Jan. 5 2 

Jan. 11-17 ......... 1 1 | Native; on farm. 
Ficks District. Dec. 28-Jan. 3___-- 1 1 
Hoopstad District____-- | Dee. On farm. 
District____- Nov. 22-Jan. 3. 2 1 

--------| Jan. 18-24_- 1 1 | Native; on farm. 
Vredet fort District Dec. 7-20_- 2 2) On farms. 
Steynsburg District ._..| Jan. on farm. Province not 
stat 
Transvaal— 
Boshof District Dec. 7-Jan. 3 3) On farm. 
Jan. 11-31. ......:. 1 | Native, 4 cases; white, 1 fatal 
case. On farms. 
Wolmaransstad Dis- | Nov. 22-29........ 1 On Farm Wolverspruit, Vaal 
trict. River. Native. 
On vessel: 

1924. Plague rat found. Ves- 
sel left for Tamatave, Mada- 
gascar, Nov. 12, 1924 

November, 1924... 1 At Majunga, Madagascar, from 

| Djibuti, Red Sea port. 
SMALLPOX 
July 1-Dec. 31, 1924: Cases, 409, 
Arabia: | 
Jan. 25-Feb. 21_... 5 |.......... Imported. 
Bolivia: 
Nov. 1-Dee. 31___-. 20 11 
Brazil: 
Pernambuco. Nov. 9Jan. 3___.. 100 27 
22 12 
British East Africa: 
Kenya— 
Uganda— 
British South Africa: 
Rhodesia Oct. 28-Dee. 15 57 2} 
| Jan. 27-Feb. 3 |..........| Natives.- 
Southern -- | Jan. 29-Feb. 4.__.. j 


36272°—25,——4 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—Continued 


Reports Received from December 27, 1924, to March 27, 1925—Continued 
SMALLPOX—Continued 


Place Cases 


Canada: 
British Columbia— 


Jan. 18-Feb. 7...-- 


Dec. 7-Jan. 3...-..- 
Jan. 4-Feb. 27 
New Brunswick 
Bonaventure and Gaspe 
Counties. 
Northumberland 


Jan. 18-Feb. 7...-- death, 1 
Nov. 9-Feb. 7__.-- Present. 
Nov. 17-Dee. 28_-- 


Jan. 5-Feb. 
Do. 


Do. 

Deaths among Chinese. 
April-June, 1924: Cases, 1; occur- 
ring in Province of Moravia. 
Nov. 16-Dee. 15... 
Nov. 12-Dee. 

Jan. 8-28 
Dec. 1-31, 1924: Cases, 2. 
July-December, 1924: Cases, 81. 
Believed to have been imported 
on steamship Ruyth from 
fax, Tunis. 
June 29-Nov. 8, 1924: Cases, 7. 


July-September, 1924; Cases, 82; 
deaths, 1. 

Great Britain: 

England and Wales 

January-June, 1924: Cases, 170; 
deaths, 27. 

July-December, 1924: Cases, 38; 
deaths, 

Oct. 19, 1924, to Jan. 3, 1925: 
Cases, 1 


Aug. 1-Sept. 30, 1924: Cases, 223; 
deat hs, 76. 


Including 100 sq. km. of sur- 
rounding country 


Do. 


swe 


Aug. 1-Sept. 30... 


Deaths Remarks ; 
Vancouver.......---.--| Dec. 14-Jan. 3..... 
Manitoba— 
ty. 
30 Dee. 27, 1924: Cases, 33. 
Hamilton ..............| Jan. 24-30.....-... 1 |.....-...-| Dec. 28, 1924, to Feb. 28, 1925: 
Cases, 41; deaths, 1. 
China: 
Nov. @Jan. 3...--! 6 2 
Manchuria— 
Chosen: 
Ecuador: 
gypt: 
72 37 Jan. 4-17, 1925: Cases, 5,039; 
230 | Mar. 5, 1925: Epidemic. 
Oct. 26-Jan. 3... 86 23 
= 49 
15 
Saigon .................| Nov. 16-Jan. 3... 17 
Jan. 4-10.......... 3 
19 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—Continued 


Reports Received from December 27, 1924, to March 27, 1925—Continued 
SMALLPOX— Continued 


Date Deaths 


.., June 29-Dee. 13... 
Nov. 27.... 
June 29-Dec. 27, 1924: Cases, 63. 
Nov. 30, 1924-Jan. 3, 1925: Cases, 

50. Reported as alastrim. 

as alastrim. 

Reported as alastrim. 
Aug. 1-Nov, 15, 1924: Cases, 4. 


Feb. 9-15.........- 


Oct. 26-Nov. 


1 
a 12-19_ ....... Epidemic in two native villages. 
. 19%-Dec. 31_... 


. 14-20 
.| Oct. 21-Nov. 14__- 
Dec. 20-Jan. 
Oct. 14-Nov. 24... 


“| Province. 
Oct. 1-Nov. 30, 1924: Cases, 5, 


Jan. 24, 1925: Outbreak. Mar. 
14, 1925, present 


July-November, 1924: Cases, 87; 
ths, 25. 


23-Dec. 21, 1924: Deaths, 


29, 1924: Cases, 19; 
aths 
Nov. 90 Dee. 20, 1924: Cases, 10, 


January-June, 1924: Cases, 9,683; 
July-September, 1924; Cases, 


‘ Place Remarks 
5 
Java: 
East Java— | 
: 
West Java— 
19 4 
Preanger...............| Nov. 18-24........ 
Dee. 1 
Mexico City. ..........-...| Nov. 23-Dee. 27... 
Dec. 11-31_........ 5 4 
Vera Crus..................| Dee. 1-Jan. 10 
obasco. 
Persia: | 
Peru: | 
‘ort 
Nov. 30-Dee. 27... 3 2 
Jan. 
ok | Dee. 28-Jan. 3 1 
Jan. 4 6 
n: 
Nov. 27-Dec. 5 
Malaga Nov. 23-Jan. 3. 97 
Volenela. NOV. 30- Dee. 6....| 
ows Feb. 15-21......... 
witzerland: 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—C 


‘ontinued 


Reports Received from December 27, 1924 to March 27, 1925—Continued 


SMALLPOX— Continued 


Date Cases 


y: 
Constantinople 
nion of South Africa 
Cape Province— 
De fos District 


Orange Free State 
Ladybrand District___- 


Nov. 23-Dee. 27_.. 


Nov. 1-Dee. 31, 1924: Cases, 14. 


Outbreak at railway camp. 


0. 
Outbreak, on farm. 


breaks. 
January-June, 1924: Cases, 101; 
deaths, 2. 
Jaly-October, 1924: Cases, 45; 
eaths 


Santiago Cuba, from 


At St. Malo. France, from Sfax, 


Tunis; believed 
ported smallpox 


July 1-Dec. 20, 1894: 101; 
y Cases, 101; 


January-June, 1924: Cases, 191; 
deaths, 28. 
July-October, 1924: Cases, 5, 


December, 1924: Cases, 5. 


Aue. 1-Nov. 15, 1924: Cases, 2. 
ber-December, 1924: Cases, 


, 1924: C 


|| 
Place Deaths Remarks 
13 
poll July 14-Dee. 12 52 
42 35 
149 
On vessel: 
TYPHUS FEVER 
Bolivia: 
Le Pat.....................| Nov. 1-Dee. 31...- 
Chile: 
Concepcion. .......-.......{ Nov. 25-Dee. 1...-/........ 1 
2 
1 
Talcahuano................| Nov. 16-Dee. 5 
1 
Valparaiso. ................| Nov. 26-Dee. 4 
Chosen: 
deaths, 8 
Saloniki_...................] Nov. 17-Dee. 15... 3 2 


691 


CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
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Reports Received from December 27, 1924, to March 27, 1925—Continued 
TYPHUS FEVER—Continued 


April 3, 1925 


Place 


Cases | Deaths 


Remarks 


Mexico: 


Dec. 29-Jan. 4... 
Jan. 4-Feb. 


municipalities in Fed- 
eral Distriet. pal 


Do. 
November, 1924: Cases, 5. 
Nov. 12-Dec. 8, wore Cases, 7. 


Sept. 28-Dec. 20, 1924: Cases, 54 
deaths, 33 6 


1924: Cases, 2,906; 


Cases, 
Cases 


July 1-Dec. 20, 1924: Cases, 40. 
Turkey: 
Union of nes. 31, 1924: Cases, 345; 
ea 
Cape Province _.........-.- Nov. 1-Dee. 31__- 126 24 | Dee. 21, 1924-Jan. 17, 1925: Out- 
East London..........- Nov. 16-22. 
Nov. 1-Dee. 31. ~130 50 
Orange Free State_...__....| Nov. 1-Dec. 31.. 59 8 | Jan. 11-17, 1925: Outbreaks. 
Yugosla Aug. 3-Oct. 18, 1924: Cases, 17; 
YELLOW FEVER 
Gold Coast -....-.-...---..-.--- October - Novem- 4 4 
os ber, 1924. 
San Salvador.......-.----- June-October,1924.| 77 28 | Last ease, Oct. 22, 1924. 


| 
| Date — 
Guadalajara................| Dec. 1 
Mexico City...............| Nov. @Jan. 3. 
‘A i N 24-30 1 
1: 
Des. 1-20.......... 1 {..........] deaths, 12. 
Leningrad June 29-Nov. 22__. 
1 
x 


